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NEW COMPOUNDS, THEIR PREPARATION AND USE 
FIELD OF INVENTION 

5 

The present invention relates to novel compounds, pharmaceutical compositions containing 
them, methods for preparing the compounds and their use as medicaments. More specifi- 
cally, compounds of the invention can be utilised in the treatment and/or prevention of condi- 
tions mediated by nuclear receptors, in particular the Peroxisome ProlHerator-AcHvated Re- 
tt) ceptors (PPAR). 

BACKGROUND OF THE INVENTION 

Coronary artery disease (CAD) is the major cause of death In Type 2 diabetic and metabolic 
15 syndrome patients (i.e. patients that fan within the 'deadly quartet 1 category of impaired glu- 
cose tolerance, insulin resistance, hypertriglyceridaemia and/or obesity). 

The hypolipidaemic fibrates and antidiabetic tWazolidinediones separately display moderately 
effective trfgtyceride-fowering activities although they are neither potent nor efficacious 

20 enough to be a single therapy of choice for the dyslipidaemia often observed in Type 2 dia- 
betic or metabolic syndrome patients. The thlazolidinedlones also potently lower circulating , 
glucose levels of Type 2 diabetic animal models and humans. However, the fforate class of 
compounds are without beneficial effects on glycaerrta. Studies on the molecular actions of 
these compounds indicate that thlazoBdinediones and fibrates exert their action by activating 

25 distinct transcription factors of the peroxisome proliferator activated receptor (PPAR) family, 
resulting in increased and decreased expression of specific enzymes and apolipoproteins 
respectively, both key-players in regulation of plasma triglyceride content Fibrates, on the 
one hand, are PPARct activators, acting primarily in the fiver. Thtazolidinediones, on the other 
hand, are high affinity Hgands for PPARy acting primarily on adipose tissue. 

30 

Adipose tissue plays a central role in lipid homeostasis and the maintenance of energy 
balance in vertebrates. Adipocytes store energy in the form of triglycerides during periods of 
nutritional affluence and release It in the form of free fatty acids at times of nutritional 
deprivation. The development of white adipose tissue is the result of a continuous 
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differentiation process throughout life. Much evidence points to the central role of PPARy 
activation in initiating and regulating this cell differentiation. Several highly specialised 
proteins are induced during adipocyte differentiation, most of than being involved in lipid 
storage and metabolism. The exact link from activation of PPARy to changes in glucose 
metabolism, most notably a decrease in insulin resistance in muscle, has not yet been 
clarified. A possible link Is via* free fatty acids such that activation of PPARy induces *. 
Lipoprotein Lipase (LPL), Fatty Acid Transport Protein (FATP) and Acyl-CoA Synthetase 
(ACS) in adipose tissue but not in muscle tissue. This, In turn, reduces the concentration of 
free fatty acids in plasma dramatically, and due to substrate competition at the cellular level, . 
skeletal muscle and other tissues with high metabolic rates eventually switch from fatty acid 
oxidation to glucose oxidation with decreased insulin resistance as a consequence. 

PPARa is involved in stimulating ^oxidation of fatty acids. In rodents, a PPARownedlated 
change in the expression of genes involved in fatty add metabolism lies at the basis of the • 
phenomenon of peroxisome proliferation, a plebtropic cellular response, mainly limited to . 

* 

liver and kidney and which can lead to hepatocarcinogenesls in rodents. The phenomenon . 
of peroxisome proliferation Is not seen in man. In addition to Its role in peroxisome \. 
proliferation in rodents, PPARa is also involved in the control of HDL cholesterol levels in 
rodents and humans. This effect is, at least partially, based on a PPARa-medlated transcrip- 
tional regulation of the major HDL apofipoproteins, apo A-l and apo A-ll. The 
hypotriglyceridemic action of fibrates and fatty adds also involves PPARa and can be 
summarised as follows: (I) an increased lipolysis and clearance of remnant particles, due to 
changes in lipoprotein lipase and apo, Oil I levels, (II) a stimulation of cellular fatty add 
uptake and their subsequent conversion to acyl-CoA derivatives by the induction of fatty add 
binding protein and acyl-CoA synthase, (III) an induction of fatty add ^-oxidation pathways, 
(IV) a reduction in fatty acid and triglyceride synthesis, and finally (V) a decrease in VLDL 
production. Hence, both enhanced catabolism of triglyceride-rich partides as well as reduced 
secretion of VLDL partides constitutes mechanisms that contribute to the hypolipidemic 
effect of fibrates. 

A number of compounds have been reported to be useful In the treatment of hyperglycemia, 
hyperlipemia and hypercholesterolemia (U.S. Pat 5,306,726, PCT Publications nos. 
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W091/19702, WO 9§/03038, WO 96/04260, WO 94/13650, WO 94AM420, WO 97/36579, 
WO 97/25042, WO 95/1 7394,. WO. 99/08501, WO 99/19313 and WO 99/16758). 

SUMMARY OF THE INVB^mON 

Glucose lowering as a single approach does not overcome the macrovascuJar complications 
associated with Type 2 diabetes and metabolic syndrome- Novel treatments of Type 2 dia- 
betes and metabolic syndrom? must therefore aim at lowering both the overt hypertriglyceri- 
daemia associated with these syndromes as well as alleviation of hyperglycaemia. . 

The clinical adMty of fibrates and thfazoWdinedfones indicates that research for compounds 
displaying combined PPARa and PPARjr activation should lead to the discovery of effica- j 

p 

cious glucose and triglyceride lowering drugs that have great potential in the treatment of I 
Type 2 diabetes and the metabolic syndrome (I.e. impaired glucose tolerance, insulin resis- J 
tance, hypertriglycerldaemia and/or obesity). / 

DETAILED DESCRIPTION OF THE INVENTION 

... 

. . I • i. 

Accordingly, the present invention relates to compounds of the general formula (I): 
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wherein A Is aryl or heteroaryl and wherein A is optionally substituted with one or more sub- 
stituents selected from hydroxy, halogen, perhalomethyl, perhalomethoxy, acyl, cyano, 
amino, C^lkyt amino, d^-dialkylamino, methyienedioxy, aralkenyl, araikynyl, heteroary- 
loxy, heteroaralkoxy, araflcyi, heteroaralkyl, aryiamino, or 

A is optionally substituted with Ci4~alkyl, C^lkenyl or CW-alkynyl each of which is option- 
ally substituted with one or more substituents selected from C^lkoxycarbonyl or carboxy, 
or 

A is optionally substituted with C-e-alkoxy, C^alkylthio or (Walkenyloxy each of which is 
optionally substituted with one or more halogens, or 

A fs optionally substituted with aryloxy, arytthio or aralkoxy each of which is optionally substi- 
tuted with one or more substituents selected from Ci-c-alkoxy, nrtro, carboxy or . 
alkoxycarbonyl; and 
Xi and X 2 independently are 
hydrogen, 

aryl or heteroaryl each of which is optionally substituted with one or more substituents se- 
lected from hydroxy, aryloxy, arytthio, aralkoxy, heteroarytoxy, aralkoxy, Gi^-aJkoxy, d^- 
aBcyHhio, halogen, perhalomethyl, perhalomethoxy, acyl, aryl, heteroaryl, araikyt, heteroaral- 
kyl, cyano, amino, Ci^-aDcylamino, Ci-rdialkyiamino, arylamino or methylenedioxy, or 
aryl or heteroaryl each of which is optionally substituted with one or more substituents se- 
lected from Cve-alkyl, CWalkenyl or CWalkynyl each of which is optionally substituted with 
hydroxy; or 

A is selected from the ring systems consisting of 
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Figure 1 

wherein the attachment point of A to the remaining part of the structure of formula (I) is as 
5 indicated on the chemical structures in Figure 1, and wherein A Is optionally, substituted with 
one or more substituents selected from d^alkyl, Q^lkenji C^kynyl, hydroxy, aryloxy, 
arylthte, aralkoxy, d-raDcoxy, C^kylthio, heteroaryloxy, heteroaralkoxy, halogen, perha- 
lomethyl, perhalomethoxy, acyl, aralkyl, heteroaralkyl, cyano, amino, d-ralkylamino, C™- 
dialkyfamino, arylamino or methylenedloxy; and 
10 wherein and X 2 are hydrogen; and 

Rs is hydrogen or C 1>e -alkyl; and 
Y is hydrogen, or 

15 Y Is d. 12r alkyl v Ca-ir-alkenyl, Cz-^Ikynyl, C^a^alkenynyl, aralkyl or heteroaralkyl each of 
which is optionally substituted with one or more substituents selected from halogen, G,-e- 
aikyl, perhalomethyl, hydroxy, aryl, heteroaryl, carboxy or amino; and 

Z is hydrogen, halogen, hydroxy, or 
20 2 Is C^r-alky! or d^-alkoxy each of which is optionally substituted with one or more substitu- 
ents select from halogen, hydroxy, carboxy, amino, cyano. or C^lkoxy; and 



(0 2003 Copyright Derwent Information Ltd. 



WO 01755085 PCT/DK01/00058 



) 



Q is 0, S or NR* wherein Re is hydrogen, Ci-ralkyi, C^-aikenyl, C^-alkynyl, Gw-alkenynyl, 
aralkyl, hetenoaraflcyt and wherein Re is optionally substituted with one or more substituents 
selected from halogen, hydroxy, d-e-alkoxy, amino or carboxy; and 

5 Ar is arylene, heteroarylene or a divalent heterocyclic group each of which can be optionally 
substituted with one or more substituents selected from Cve-alkyl, aryl or d^-aJkoxy each of 
which can be optionally substituted with halogen, hydroxy, carboxy, cyano or heterocydyl; 
and 



10 



R 1 is hydrogen, hydroxy or halogen; or R t forms a bond together with R& and 



R 2 is hydrogen or d^-alkyl; or R2 forms a bond together with R,; and 



Rs is hydrogen, or 

Rd is d^-alkyl, C^e-alkenyl, Qw-alkynyl, CWalkenynyi, aryl, aralkyl, Ci-e-alkoxyd^alkyl 
15 acyl, heterocydyl, heteroaryl or heteroaraikyl each of which is optionally substituted with one 
or more substituents selected from halogen, perhalomethyl, hydroxy or cyano; and * 

R4 is hydrogen, d-d-alkyl, d^-alkenyl, C«-alkynyi, C^e-alkenynyl or aryl; and 

di 

i 

20 n is an integer ranging from 0 to 3; and 
m is an Integer ranging from 0 to 1; 

or a pharmaceutical^ acceptable salt thereof, or a pharmaceutical^ acceptable solvate 
25 thereof, or any tautomeric forms, stereoisomers, mixture of stereoisomers including a race- 
mic mixture, or polymorphs. 

In a preferred embodiment, the present invention is concerned with compounds of formula (I) 
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z 




OR 4 



OR, 



wherein A is aryl or heteroaryi and wherein A is optionaliy substituted with one or mora sub- 
stituents selected from hydroxy, halogen, perhalomethyl, pernatomethoxy, acyl, cyano, 
amino. Cw^kylarnino, C^iafrylamlno, methytenedloxy, araJkenyl, aralkynyi, heteroary- 
loxy, heteroaraJkoxy, aralkyl, heteroaralkyf, arylamino, or 

A is optionally substituted with d^lkyi. C«ralkenyl or C^-alkynyf each of which is option- 



A is optionally substituted with Cralkoxy, d-e-alkyftnio or C^-alkenytoxy each of which is 
optionally substituted with one or more halogens, or 

A is optionally substituted with aryloxy, arytthio or aralkoxy each of which is optionally substi- 
tuted with one or more substituents selected from Ci-e-alkoxy, nitro. carboxy or C,^- 
aJkoxycarbonyl; and 

Xi and X 2 independently are 
hydrogen. 

aryl or heteroaryi each of which is optionally substituted with one or more substituents se- 
lected from hydroxy, aryloxy, arytthio, aralkoxy, heteroaryloxy, aralkoxy. C«-alkoxy, d^- 
alkytthio. halogen, perhalomethyl, perhatomethoxy, acyl. aryl, heteroaryi, aralkyl, heteroaral- 
kyl, cyano, amino, C,^-alkylamino, d^dialkylamino, arylamino or methytenedloxy, or 
aryl or heteroaryi each of which is optionally substituted with one or more substituents se- 
lected from Ce-alkyt, CWalkenyl or C^-alkynyl each of which is optionally substituted with 




or 



hydroxy; or 
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A is selected from the ring systems consisting of 




Figure 1 



10 wherein the attachment point of A to the remaining part of the structure of formula (I) is as 
indicated on the chemical structures In Figure 1, and wherein A is optionally substituted with 
one or more subsfituents selected from C^r-alky), C^-alkenyf, C*«-alkynyt, hydroxy, aryioxy, 
arylthio, aralkoxy, Ci-ralkoxy, Cvc-alkylthio, heteroaryloxy, heteroaralkoxy, halogen, perha- 
lomethyl, perhabmethoxy, acyl, aralkyi, heteroaralkyl, cyano, amino, C^Ikylamino, d«- 

1 5 dialkylamfno, arylamino or methylenedioxy; and 
wherein X t and X 2 are hydrogen; and 

Re is hydrogen or Ci^-alkyl; and 

20 Y is hydrogen, or 

Y is C^ralkyl, C^r-alkenyl, Qz-iralkynyl, Guraflcenynyl, aralkyi or heteroaralkyl each of 
which is optionally substituted with one or more substltuents selected from halogen, 
alkyl, perhalomethyl, hydroxy, aryl, heteroaryl, carboxy or amino; and 
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Z is hydrogen, halogen, hydroxy, or 

Z fs Cmralkyl or C^-alkoxy each of which Is optionally substituted with one or more substftu- 
errts selected from halogen, hydroxy, carbaxy, amino, cyano or C^raikaxy; and 

Q Is O, S or NR* wherein R« Is hydrogen, C^aDcyt, C^-alkenyl, CWalkynyl, C^kenynyl, 
aralkyl, heteroaralkyf and wherein Re is optionaBy substituted with one or more substttuents 
selected from halogen, hydroxy, C^lkoxy, amino or carboxy; and 

Ar is arylene, heteroarylene or a divalent heterocyclic group each of whlch.can be optionally 
substituted with one or more substttuents selected from C,^-alkyl, aryl or d^-alkoxy eatih of 
which can be optionally substituted with halogen, hydroxy, carboxy, cyano or heterocydyt; 
and 

■ 

Ri b hydrogen, hydroxy or halogen; or R, forms a bond together with R 2 ; and 

i 

R2 is hydrogen or Cw-alkyl; or R 2 forms a bond together with and 

* 

Rs Is hydrogen, or 

Rs is Cvralkyl, (Walkenyl, C^a-alkynyl, C«-alkenynyl, aryl, aralkyl, C^lkoxyC^lkyl, 
acyl, heterocycfyl, heteroaryl or heteroaralkyl each of which is optionally substituted with one: 
or more substttuents selected from halogen, perhaiomethyl, hydroxy or cyano; and 

R4 is hydrogen, d-s-alkyf, CW-alkenyl. CWalkynyl, C^lkenynyl or aryl; and 
n is an integer ranging from 1 to 3; and 

m is 1; 

or a pharmaceutical^ acceptable salt thereof, or a pharmaceutical^ acceptable solvate 
thereof, or any tautomeric forms, stereoisomers, mixture of stereoisomers including a race- 
mic mixture, or polymorphs. 
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In another preferred embodiment, the present invention is concerned with compounds of 
formula (I) 




(0 



wherein A is aryl or heteroaryt and wherein A is optionally substituted with one or more sub- 
stftuents selected from Cvralkyl, Cw-alkenyl, Ca^-alkynyl, hydroxy, aryloxy, arytthlb, 
aralkoxy, Ci^-alkoxy t C^e-alkylthio, heteroarylaxy, heteroaralkoxy, halogen* perhalomethyl, 
perhalomelhoxy, acyl, aralkyl, heteroaralkyl, cyano, amino, C^lkytarnlno. Cur 
dialkylamino, aryianrtino or methylenedioxy, and 

X! and X2 independently are hydrogen, aryl or heteroaryt optionally substituted with one or 
more substrtuents selected from C»^Ikyf, C^e-alkenyl, C^a-alkynyl, hydroxy, aryloxy, aryl- 
thio, aralkoxy, heteroarytoxy, aralkoxy, CWalkoxy, C^^aDcylthlo, halogen, perhalomethyl, 
perhalomethoxy, acyl, aryl, heteroaryl, aralkyl, heteroaralkyl, cyano, amino, Cu-alkylamino, 
Ci-rdialkylamino, arylamino or methylenedioxy; 
or 



wherein A is selected from the ring systems consisting of 
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Figure 1 

wherein the attachment point of A Id the remaining part of the structure of formula (I) is as 
' Indicated on the chemical structures in Figure 1 , and 
wherein A is optionally substituted with one or more substituents selected from d^alkyt, Ca. * • 
«-alkenyi, Cwralkynyl, hydroxy, arytaxy, arylthio, arakoxy, d-e-alkaxy, Ci-e-alkytihlo, het- 
eroaryloxy, heteroaralkoxy, halogen, perhalornethyl, perhatomethoxy, acyl, aralkyl, het- 
eroaralkyl, cyano, amino. C,*-alkylamino, d^-dialkyiamino, arytamino or methylenedioxy, 
and wherein Xf and X2 are hydrogen; and 

Rs is hydrogen or d^-alkyl; and 

Y is hydrogen, Cviralkyi, C^r-alkenyl, Cwralkynyl, C^ir-alkenynyl, aralkyl or heterDaralkyl 
optionally substituted with one or more substituents selected from halogen, Cvs-alkyf, perha- 
lomethyl, hydroxy, aryl, hetenoaryi, carboxy or amino; and 

Z is hydrogen, halogen, hydroxy, C^-alkyl or Ct^alkoxy optionally substituted with one or 
more substituents selected from halogen, hydroxy, carboxy, amino, cyano or Cva-alkoxy, and 
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Q Is O, S or NRe. wherein Re Is hydrogen, CWalkyl, C^^-alkenyl, Qwralkynyl, C«-alkenynyl, 
aralkyl, heteroaralkyl and wherein Re is optionally substituted with one or more substttuents 
selected from halogen, hydroxy, d-e-alkoxy, amino or carboxy, and 

Ar is arylene, heteroarylene or a divalent heterocyclic group each of which can be optionally 
substituted with one or more substttuents selected from C,-e-alkyl, aryl or d^alkoxy each of 
which can be optionally substituted with halogen, hydroxy, carboxy, cyano or heterocyclyl; 
and 

Ri is hydrogen, hydroxy or halogen; or R-, forms a bond together with R2; and 

i 

R 2 is hydrogen or d-e-alkyl; or Ra forms a bond together with R*,; and 

Rs is hydrogen, d-e-alkyl, CW-alkenyi, d-e-alkynyl, C^kenynyl, aryl, aralkyl, d^r 
alkoxyd^alkyl. actf. heterocydyl, heteroaryl or heteroaralkyl groups optionally substituted 
with one or more substituents selected from halogen, perhalometbyl, hydroxy or cyano; and 

* ♦ ■ * 

♦ ♦ ' 1 1 

. R4 Is hydrogen, Ce-alkyl, Qaa-alkenyl, CWalkynyl, C^lkenynyl or aryl; and 
n is an integer ranging from 0 to 3; and 

■ 

m is an integer ranging from 0 to 1. 

In another preferred embodiment, the present invention is concerned with compounds of 
formula 0) 
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wherein Afsaryf or heteroaryl and wherein A is optionally substituted with one or more sub- 
stituents selected from C^alkyl, Cw-alkenyl, Q^-alkynyl, hydroxy, aryloxy, arylthto, 
5 araHcoxy, Cm-alkoxy, C^lkytthio, heteroarytoxy, heteroaralkoxy, halogen, perhatomethyt, 
perhalomethoxy, acyl, aralkyl, heteroaralkyi, cyano, amino, Ci-r-alkylamino, C«r . 
dialkylamlno, arylamino or methyienedioxy; or 



provided and X 2 is hydrogen, A is selected from the ring systems consisting of 

10 
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wherein A Is optionally substituted with one or more substituents selected from C,^-alkyl, 
e-alkenyl, C^lkynyi, hydroxy, aryloxy, aryfthio, aralkoxy, CuraDcoxy, d-a-alkylthio, heteroa- 
rytoxy, heteraaralkaxy, halogen, perhalomethyl, perhatomethoxy, acyl, aralkyf, heteroaralkyl, 
cyano, amino, Ci^lkylamino, Cwrdlalkylamino, arylamlno or msthylenediaxy; and 

Re is hydrogen or C,-e-alkyl; and 

Xn and X2 independently are hydrogen, aryl or heteroaryl optionally substituted with one or 
more substituents selected from Cu-alkyl, d-e-alkenyl, C^-altynyl, hydroxy, aryloxy, aryl- 
thio f aralkoxy, heteroaryloxy, aralkoxy, d-e-afcoxy, d*-aIkylthlo, halogen, perhalomethyl, 
perhatomethoxy, acyl, aryl, heteroaryl, aralkyl, heteroaralkyl, cyano, amino, d-e-alkylamino, 
d^-dialkytamino, arylamino or methylenedioxy; and 



Y is hydrogen, d-iralkyi, d-iz-alkenyl, C 2 -iraJkynyl, d-12-alkenynyl, aralkyl or heteroaralkyl 
optionally substituted with one or more substituents selected from halogen, C^lkyl, perha- 
lomethyl, hydroxy, aryl, heteroaryl, carboxy or amino; and 



d-e-alkyl or d-a-alkoxy op 
halogen, hydroxy, carboxy, 



T 




L 


> 
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Q is O, S or NR* wherein Re is hydrogen, d*-alkyl. C^alkenyl, C«-alkynyl, C^alkenynyl, 
aralkyl, heteroaralkyl and wherein R« is optionally substituted with one or more substituents 
selected from halogen, hydroxy, Ci^-alkoxy, amino or carboxy; and 

5 Ar is arylene, heteroarylene or a divalent heterocyclic group each of which can be optionally 
substituted with one or more substituents selected from C^-alkyl, ary! or Ct^-alkaxy each of 
which can be optionally substituted with halogen, hydroxy, carboxy, cyano or heterocyclyi; 
and 

R i is hydrogen, hydroxy or halogen; or Ri forms a bond together with R* and 

10 

Ra is hydrogen or C^lkyl; or R2 forms a bond together with R^ and 

Rs is hydrogen, Cve-alkyt, C^-alkenyl, C^-alkynyl, C^-alkenynyl, aryl, aralkyl, C«- . 
alkoxyCr^alkyt, acyl, heterocyclyi, heteroaryl or heteroaralkyl groups optionally substituted 
15 with one or more substituents selected from halogen, perhalomethyl, hydroxy or cyano; and 

R4 is hydrogen, 0,^-alkyl, CWalkenyl, (^«-aJkynyl, C«-aOcenynyI or aiyl; and 

4 * ■ 

n is an integer ranging from 0 to 3; and 

20 

m is an integer ranging from 0 to 1. 

in another preferred embodiment, the present invention is concerned with compounds of for- ) 
mula I wherein A is aryf or heteroaryl optionally substituted with one or more substituents 
25 selected from from Cur-alky!, QzHralkenyl each of which Is optionally substituted with one or 
more substituents selected from C^-g-a Ikoxycarborryl or carboxy, or 
A is optionally substituted with arytoxy optionally substituted with one or more d^-alkoxy, or 
A is optionally, substituted with aralkoxy optionally substituted with one or more substituents 
selected from 0,.6-aIkoxy, nitro, carboxy or Cve-alkoxycarbonyl, or 

30 A is optionally substituted with C^Jkoxy optionally substituted with one or more halogens, 
or 

A is optionally substituted with aralkenyl. CM-alkenyloxy, aralkynyl, halogen, perhalomethyl, 
perhalomethoxy, acyl, aralkyl or methylenedioxy. 
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In another preferred embodiment, the present invention is concerned with compounds of for- 
mula I wherein A i& aryl, heteroaryl or 




10 



15 



20 



25 



optionally substituted with one or more substftuents selected from arytoxy. arytthio, aralkoxy, 
d-e-alkoxy, d-e-aDcylthio, halogen, perhabmethyl, aralkyl, heteroaralkyl, heteroaryloxy or 
heteroaralkoxy. 

In another preferred embodiment, the present invention is concerned with compounds of for- 
mula I wherein A is aryl optionally substituted with one or more substftuents selected from 
aryloxy, arytthio, aralkoxy, d-e-alkoxy, d-ralkylthio, halogen, perhabmethyl, aralkyl, het- 
eroaraikyl, heteroaryloxy or heteroaralkoxy. 

In another preferred embodiment the present invention is concerned with compounds of for- 
mula I wherein A is aryl optionally substituted with one or more substituents selected from 
from Cta-alkyt, C^alkenyl each of which is optionally substituted with one or more substitu- 
ents selected from d-a-akaxycarbonyl or carboxy, or 

A is optionally substituted with aryloxy optionally substituted with one or more d-ralkoxy, or 

A is optionally substituted with aralkoxy optionally substituted with one or more substituents 

selected from d-e-alkoxy, nitro, carboxy or d-e-alkoxycarbonyl, or 

A is optionally substituted with d-e-alko^ optionally substituted with one or more halogens, 

or 

A is optionally substituted with aralkenyl, d-r-alkenyloxy, aralkynyl, halogen, perfcalomethyl, 
perhalomethoxy, acyl, aralkyl or methylenedioxy. 



30 



In another preferred embodiment, the present invention is concerned wtth compounds of for- 
mula I wherein A is aryl optionally substituted with one or more substituents selected from 
from d^-alkyl. or 

* 

A is optionally substituted with aryloxy optionally substituted with one or more d-e-aikoxy, 
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A is optionally substituted wfth aralkoxy optionally substituted with one or more substltuents 
selected from Ci^-alkoxy, or 

A is optionally substituted with d^-alkoxy optionally substituted wfth one or more halogens, 
or 

A is optionally substituted with aralkenyl, aralkynyl, halogen, perhalomethyl, perhalomethoxy 
or aralkyl. 

In another preferred embodiment the present invention is concerned with compounds of 
formula / wherein A is hetenoaryl opfionaHy substituted with one or more subsfituents se- • 
ledBd fromaryloxy, aryfthio, aralkoxy, C-ralkoxy, Cn^-alkylthio, halogen, perhalomethyl, 
aralkyl, heteroaralkyl, heteroaiyloxy or heteroaraikoxy. 

In another preferred embodiment, the present invention is concerned with compounds of for- 
mula I wherein A is heteroaryi. 

in another preferred embodiment, the present invention is concerned with 
compounds of formula I wherein A is 




optionally substituted with one or more subsfituents selected from aryloxy, arytthio, aralkoxy, 
d-e-akoxy, C^lkylthio, halogen, perhalomethyl, aralkyl, heteroaralkyl. heteroaryloxy or 
heteroaraikoxy. 

In another preferred embodiment, the present invention is concerned with 
compounds of formula I wherein A is 




optionally substituted with one or more subsfituents selected from C^.kyl, and wherein R5 
is hydrogen or C,^-alkyI. 
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In another preferred embodiment, the present invention is concerned with compounds of 
formula I wherein and X 2 independently are hydrogen, aryl or heteroaryl optionally substi- 
tuted with one or more substftuents selected from aryfoxy, arylthio, aralkoxy, halogen, perha- 
tomethyl, aryl, heteroaryl, aralkyl, heteroaralkyl, heteroarytaxy or heteroaralkoxy. 

In another preferred embodiment, the present invention is concerned with compounds of 

formula I wherein X t and X 2 independently are 

hydrogen, 

aryl or heteroaryl optionally substituted with one or more substituents selected from halogen, 
acyl, aryl, or 

aryl or heteroaryl optionally substituted wfth one or more substituents selected from C,^- 
aDcyt, (^alkynyl each of which is optionally substituted with hydroxy. 

In another preferred embodiment, the present invention is concerned with compounds .of 
formula I wherein X| and X2 independently are 
hydrogen, or 

aryl or heteroaryl optionally substituted with one or more substituents selected from halogen. 

In another preferred embodiment, the present invention Is concerned with compounds of for- 
mula I wherein X1 and X2 independently are hydrogen or aryl optionally substituted with one 
or more substituents selected from aryfoxy, aryfthio, arafkoxy, halogen, pertiabmethyf, aryl, . 
heteroaryl, aralkyl, heteroaralkyl, heteroaryloxy or heteroaralkoxy. 

In another preferred embodiment, the present invention is concerned with compounds of 

formula I wherein X1 and X 2 independently are 

hydrogen, 

aryl optionally substituted with one or more substituents selected from halogen, acyl, aryl, or 
aryl optionally substituted with one or more substituents selected from d-s-alkyi, C^-alkynyl 
each of which is optionally substituted with hydroxy. 

In another preferred embodiment the present invention is concerned with compounds of 
formula I wherein Xi and X 2 independently are 
hydrogen, or 
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phenyl optionally substituted with one or more substftuents selected from halogen. 

In another preferred embodiment, the present Invention is concerned with compounds of for- 
mula I wherein Xi andXj independently are hydrogen or heteroaryi optionally substituted 
5 with one or more substituents selected from arytaxy, arytihlo, aralkoxy, halogen, perha- 
lomethyf, aryl, heteroaryi, aralkyl, heteroaralkyl, heteroaryloxy or heteroaralkoxy. 

In another preferred embodiment, the present invention is concerned with compounds of for- 
mula I wherein Xi and Xj independently are hydrogen or heteroaryi.. 
10 ' 

In another preferred embodiment, the present invention is concerned with 

compounds of formula I wherein X, and X z is hydrogen. . 

In another preferred embodiment, the present invention is concerned with compounds of fbr- 
15 • mula I wherein Y is hydrogen or Ct- 12 -alkyl. 

In another preferred embodiment, the present invention is concerned with compounds of for- 
mula I wherein Y is hydrogen or methyl. 

20 In another preferred embodiment, the. present invention is concerned with compounds of for- 
mula I wherein Z is hydrogen or C^^-aJkoxy. 

* 

In another preferred embodiment, the present Invention is concerned with compounds of for- 
mula I wherein Z is hydrogen or Ct*-alkyL 

25 

In another preferred embodiment the present invention Is concerned with compounds of for- 
mula I wherein Z is hydrogen. 

■ 

In another preferred embodiment, the present invention is concerned with compounds of for- 
30 mula I wherein Q is O. 

In another preferred embodiment, the present invention Is concerned with compounds of for- 
mula I wherein Ar Is arylene optionally substituted with one or more substituents selected 
from C n _6-alkyi or epitaxy each of which can be optionally sub^;uted with carboxy. 
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In another preferred embodiment the present invention is concerned with compounds of for- 
mula I wherein Ar is arylene. 

* 

5 In another preferred embodiment the present Invention is concerned with compounds of for- 
mula I wherein R< is hydrogen or R f forms a bond together with 

In another preferred embodiment the present invention Is concerned with compounds of for- 

> 

muia I wherein is hydrogen. 

10 

In another preferred embodiment the present invention is concerned with compounds of for- 
mula I wherein R 2 is hydrogen or R 2 forms a bond together with R 1 . 

In another preferred embodiment the present invention is concerned with compounds of for- 

15 mula I wherein Ra Is hydrogen. 

■• 

In another preferred embodiment the present invention is concerned with compounds of for- 

mula i wherein Ra is Ci^-aikyt or araikyl. 

. . • • . * • ■■ 

20 In another preferred embodiment the present invention, is concerned with compounds of for- 

* * * 

muia I wherein R3 is Ci^-alkyl. 

■ 

In another preferred embodiment the present invention is concerned with compounds of for- 
mula 1 wherein R4 is hydrogen, C^alkyL 

25 

In another preferred embodiment the present invention is concerned with compounds of for- 
mula I wherein R4 is hydrogen. 

In another preferred embodiment the present invention is concerned with compounds of for- 
30 muia I wherein n is 1. 

In another preferred embodiment the present invention is concerned with compounds of for- 
mula I wherein m is 1 . 
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In another preferred embodiment, the present invention is concerned with compounds of 
formula I wherein alkyl is methyl, ethyl, n-propyl, teo-propyf, butyl, tert-butyl, pentyl, hexyl, 
cydopropyl or cyclopentyL 

■ 

In another preferred embodiment, the present invention is concerned with compounds of 
formula I wherein alkenyl is vinyl or 1 -propenyL 

In another preferred embodiment, the present invention is concerned with compounds of 
formula I wherein alkynyl is ethynyl, 1-propynyl and 2-propynyl. 

In another preferred embodiment, the present invention is concerned with compounds of 
formula I wherein alkoxy is methoxy, ethoxy, propoxy. butaxy, pentoxy, hexoxy, isopropaxy or 
cyclopentyloxy. 

■ 

In another preferred embodiment, the present invention Is concerned with compounds of 
formula I wherein alkylthio is methytthio, ethyfthio, propylthio or cyclopentylthlo. 

In another preferred embodiment, the present invention is concerned with compounds of 
formula I wherein aryt is phenyl optionally substituted with halogen. 

In another preferred embodiment the present invention is concerned with compounds of 
formula I wherein arylene is phenylene optionally substituted with halogen. 

In another preferred embodiment, the present invention is concerned with compounds of 
formula I wherein halogen is fluorine or chlorine. 

In another preferred embodiment, the present invention is concerned with compounds of 
formula I wherein perhalomethyl is trifluoromethyj. 

In another preferred embodiment, the present Invention is concerned wfth compounds of 
formula I wherein acyl is acetyl. 
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In another preferred embodiment, the present invention is concerned with compounds of 
formula I wherein heteroaryl is furan, thiophene, pyrrole, imidazole, pyrazole, pyridine, 
quinoline, isoquinoline, quinazollne, quinoxaline, indole, benzimidazole or benzofuran. 
In another preferred embodiment, the present invention is concerned with compounds of 
5 formula I wherein heteroaryl is furan, pyrrole, indole or benzofuran. 

In another preferred embodiment, the present invention is concerned with compounds of 
formula I wherein heteroaryfene is furan, thiophene, pyrrole, imidazole, pyrazole, triazole, 
pyridine, pyrazine, pynmidine or pyridazine. 

10 

In another preferred embodiment, the present Invention is concerned with compounds of 
formula I wherein aralkyl is benzyl or phenethyl. 

In another preferred embodiment, the present invention is concerned with compounds of 
15 formula I wherein aryloxy is phenoxy. 

In another preferred embodiment the present invention is concerned with compounds of 
formula I wherein aralkoxy is benzyloxy. 

20 In another preferred embodiment, the present invention is concerned with compounds of 
formula I wherein n is an integer ranging from 1 to 3 and m is 1. 

In another preferred embodiment, the present invention is concerned with compounds of 
formula I wherein the substituents Z and Y are arranged in a trans-configuration. 

In another preferred embodiment, the present invention is concerned with compounds of 
25 formula i wherein the substituents Z and Y are arranged in a cis-configuration. 

Preferred compounds of the invention are: 

(EXS)-EthyI 3^4^3-biphenyI^yWut-2^nyloxy)^ 
30 (EHS)-3-[4-(3-Biphenyl^^ acid, 

(EHS>3^443^4-Bromo-biphenyl^yI)^ add ethyl 

ester. 

{^(Sj^H^P-^-Bromo-bipheny^ 
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(^S)-2^thoxy^443^4^enoxyitoen^^ e thyJ 
ter, 

f^^2-£lnoxy^4^4^nc^henyl^ acid, 
(EHS>2-Ethoxy^4^3W^ 
acid ethyl ester, 

(^S>2^moxy^4^4-(4^ethaxy^ 
acid, 

(EMS^thoxy^4^9H-fluore^ acid ethyl ester, 

<EKSh2^thoxy^4W9H-fluore^ 

(£HSW443K3,4^iir»thQxy^henylH)ut.2^nytox^ add etfiyJ 

ester, 

r 

(^(SW4^3,40irnethoxy^henyi^ acid, 

(EMS^3H4^3,5-Bfe^uorometrty^ 

ethyl ester, 

15 (^S)-3^4^3,5^is-triflu^ 
acid, 

(EKS^344K3-Biphenyl^yl^Irylo)cy)-p^ add ethyl ester, 

(£HS)-344K3-Biphenyl^yte^ add, 
(EHS>2^thoxy-3-[4^3-naphthalen^^^ ethyl ester, : 

20 (EM^2^thoxy^[4K3^pMhalen-2^^ acid, 

(£HS^2^thoxy-3-[4^3^yridirv2-^ut-2-enyloxy)-phe^yO-propfonlc acid ethyl ester, 
<EM^2-Emoxy^[4H(3^din-2-yl^^ 

(£HSWW3,5-Bis^rizylQX^ 
ethyl ester, 

25 (^SW4^3,5^is-benzylo^ . 

(£HS)-2-Ethoxy^4^3HTaphthalerv2-yl^lytoxy)^ acid ethyl ester, 

(£HS^2-Ettoxy^4^aphthalen-2-y^ 

(^S)-2-Ethoxy^4H3^3-pherTOxy^^ add ethyl ester, 

(£>(S>2^thoxy<H4^3-pherK3xy-phenyl)-allyloxy]i3heny[}-propioni^ add, 
30 (S)-H4K2-Benzofuran^yl^!lyloxy^phenyl^^ acJd ethyl esteiv 

(S)-3^2-BenzDfuran^^ acjd; 

or a salt thereof with a pharmaceutical^ acceptable add or base, or any optical isomer or 
mixture of optical Isomers, including a racemic mixture, or any tautomeric forms. 
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Also preferred compounds of the invention are: 

(£HSW4^4-Ben2yloxy^enyl)-^oxy]-phen^2-ethoxy-propfonic add ethyl ester, 
5 (^SW4-{3-<4-Benzy1oxy-pheny1)^aI^^ 

(£HS)-3-{4-{3-Benzo[1 ,3]dioxol-5-y4-a!lylc3xy)-phenyQ-2-€thoxy-propionic add ethyl ester. 
(£MS)-3-[4-(3-Benzo[1 3]dioxo»^yl^IJy1oxy)^henyl}-2-ethoxy-pfoplonk: add, 
(£HSKH^(4-Allyloxy^henyl)^UyloxyJ^heny1}-2^thoxy-propfonlc ethyl ester, 
(£HS)^4^{4-Ally»oxy-phenyl>^llyloxy]-pheny)}-2^thco^ 
1 0 (^S^4^3^enzofuran-7-^^ add ethyl ester, . 

(£HS)^4^3-Benzofurarh7-yl^ 

(S)-3-[4-(3-Benzo[1 ,3]dbxol-^yl-allyloxy)^»heny[]-2-ethoxy-propionic add, ethyl ester, 
(S)-3-{4-{3-Benzo[1 ,3Jdtexol-4^Byto)vH»henyll-2^teo>^roptonicadd, 
(EM^2-Ethoxy-3-(4^9H^uo^ 
15 (EHS)-2-Ethoxy-3-{4-l3-<9H-f^ 

(S)-2^thoxy-3^4K3-quirKrtn-^^^ add ethyl ester, 

(S)-2^thoxy-3-[4^3<|uliw>firv2^ 

(EMS)<H4W3,5-Bis-oenzytaxy^ add ethyl es- 

ter, 

20 {^(SW4-[3K3,5-Bls-benz^^^ 

(£HS)-3-{443K3,5-Dlmethoxy^yl)^Byk^ add ethyl ester, . 

(EM^3K4H3-<3,5-Dimethoxy^ 

(£H5>2-Ethoxy-H4K3-phenanthren-9-yMlyloxyH)henyf^ add ethyl ester, 
(EMS)-2-Ethoxy-3-{4^3K2-methQxy^ add ethy| 

25 ester, . 

(EM^2-Ethoxy^4-lH2-metn<Jxy^ 
(EHS)-Ethyi 3^3-(4^mophenylVbut-2^o^ 
(EHS)-3^443K4-Bronwphenyl)-but-2-enylo^ acjdt 
(£HS>Ethyl 3K4-{3-(4^Chloro-Wpheny^^ 

30 (EMSW4-{3K4'-Chloro*iphei^ acid) ' 

(E)-(S)-Ethyl 2^thoxy-344-[3-(5*-isoprop^ 
propionate, 

(^S)-2-Emoxy-3^443-(5Msopropy^^ 
propionic add, 
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(£>-(S)-Ethyl 2-Ethoxy-3^4-[3-(5'<hlor^ 
propionate, 

(EMSW4^(5^loro-2^ 
propionic add, 
5 (£HS)-Ethyl 3-{4-l3-(2\3M3fchtoro-pip^ 
propionate, 

(EHS)-3^443^3'-Diditoio*i^^ 

(£MS)-Ethyl 3-{443-(2\6'-Dimethoxy-bfo^^ 

propionate, . 

1 o (£MS)^H3K2^-DlmetrKi^^ 
add, 

(EKS)-Efoyl3-{4-{3-(4-Brornopr^)^^^ 

(^SW4H3-(4-Brorropr»r^ acid, 
(ZMS)-Ethyl 3K4-{3-(4-£ronT0ph^ 

1 5 (ZHS)-3K4^4-BrorTK>phenyr)-2^m^ add, 
(EM^Ethy12-Emoxy-3-[4-(3H1,1^ 

(EM^2-Ettoxy-3-{4-(3-£1 , 1 ';3', 1 ']ten3heny^"-yl^Lrt-2^n^oxy)i3hen>fliJre>pionic add, 
(£HS)-Ethyl 2-Emoxy^4-|3K3^thyK>lphe^ . 
(EH^2-Ethoxy-3-{4H3K3Vne^ add, 
20 (£HS^443^3'-AC8ty^bipt^^ 

(EM s >' 2 - EU ^-M4H3-(5^propy^^^ 
add ethyl ester, 

(EHS)-2-Ethoxy^4^5'HSOpropyl-2*^etho^ 
add, 

25 (EHSW4-[3-{3.54)istyryl-pr«n^ add ethyl ester, 

(EHS)^4K3^3,5-Dfetyryl^rrenyM acid; 

or a salt thereof with a pharmaceutical^ acceptable add or base, or any optical isomer or 
mixture of optical isomers, including a racemlc mixture, or any tautomeric forms. 

30 

Also preferred compounds of the invention are: 

(EHS)^ JA -f3^3,5-DiisopropoxyH3henyl)^^ add ethyl es- 

ter, 

35 

(EHS)-3-{4-[3-(3,5- Diisc>propoxy-phenyl)^llyloxy]-phenyJK2-emoxy-proplonic acid. 
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(S)-3^4^3-Bromo-5-styr^ acid ethyl ester, 

(S)-3^4^3K3-BrDmo^t^ 

* 

(EMS^2^thoxy-3-[4^3i5henyM acid ethyl ester, 

(E)-(S)-2-Ethoxy^4^3-pheny^ 

(EMSW4^2\3MMchlo^ add ethyl 

ester, 

(EM$W4^2\3'-Dichlc^ 

(EHSW^p^.S-Bis^henylefo^ add ethyl 

ester, 

(EHS)^4-[3^3,5^is^enylethy^^ add, 
(EHS)^4H^3,5-Dipheneth^^ add ethyl ester, 

(EKSW4-I3^3,5-Diphenethyl-phenyI)-aIlylo^ add, 

« 

3^4-[3~(3,5-Bis<ydopentyloxy-ph^^ add ethyl ester, 

• • ■ > 

• (EMSW4-[3K3.5-BisK^openty^^ add, . 

(EHS}^4^3^,5-BisK2.2,2-trifluo^ 
acid ethyl ester, 

(EHS)^(4^3^.5-Bls-(2.2,2-trifliioro^^ 
add. 

(EM^Ethy! 2«hoxy^4-r>(2 , ^thyH^^ 
(EM^2-Ethoxy^4H3K2^thyt^^ 

(EM$)^thy1 3H4^3-(2\5MDimethoxy^^ 
propionate, 

(EHS>-3^4-[3^2\5'-Dirr»tho>^ 
add, 

(£HS^yi3^4^3^4-Brornophenyl)-2^thyW)ut-2^n 
(EMSW4-[3-(4^romophenyl)-2^th^ 
(2HS)^thyl 3^3^4^i^ophen^ 
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(2MSW4W4^romophenyl)-2^th^ 
(EHS)^thyl H443^fBrf-But^ 

(EM$)«hy1 3^4^3^'^trtfhjor^^ 
propionate, 

(£HS)-3-{4^3\5^is^uoronreth^^ 
propionic acid, 

(£HS)-EttiyI 2^thc>xy^4^44sc>propyW>ipheny^ 
(£H^2^thoxy^4^3K4'^ropyWpher^ 



(EMS)- 3^44J3^3,50irrietrK»y-pr^^ acid ethyl 

ester, 

(£HS>^4^3 , -A(»^^henyM-yIHxjt-2^r^ acid, 
(£HS)-Ethyl 3^4^4^A»tyMjiphenyl^yl>b^^ 
(£HShH4K3^-Acetyl*ipheiT^ 
(EHS)-E<hyt 2^thoxy^4-(3^1,1';3\1Tter^ 

(EMS)-2-Ethoxy^4-(341,r;3\1^e^^ acid. 

(£,£HS)-Ethyl 3^44M4-(2^ttoxy-2^trtf>xy^^ -methyt-propenyl}- 
biphenyl-3-yl)-but-2-enoate, 

(E,£HS>- 3-(4'-{^-[4-{2-Carboxy-2-ethoxy-etnyl)-phenoxy]-1 -methyH>nopenylH)iphenyt-3-yl}- 
but-2-enoic acid, 

(£KS)-Ethyl 2-Ethc*y^4^3*^lto^ 

(£MS>2-Ethoxy-3^4-[3-(3'-rrathoxy^te acid, 

(EMSS^Ethyl 2^thoxy-3^343H1-h^ 
propionate, 

(E>(S,aiR)-2-Ethoxy-3-(4-{3-[3 , -(1 ^roxy^%l)-blprienyi^y|J-but-2<nyloxy)^riyl> 
propionic acid, 

(EHS)-Ethyl344^(3 1 5^iT)romop^yl^^ 

(£MSW4-[3-(3,5^ibro^ 

(£HS)-Ethyl3K4^3^3,5-DIbromophenyI)-aByk))y 

v £HS)-3^4^-(3,M}fbromopte^ acid, 
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(£MS)-Ethyl ^^^^"-Di-te/f-butyKI ,1 'tf^'Tterphenyl-S'-yl^^ 
propionate, 

(EHSh3W3K4^ 
propionic acid, 

(£)-(S>-Ethyl 3^4-l3-(3\ff^ibromo^^^ 
propionate, 

(EMS)^443K3\5 , -Dibro^^ acid, 

(£HS)-Ethyl 3^3K3\5^|chlo^^ 
propionate, 

* 

(£HS>^4-P^5'45i<^oro*p^^ 
(EH^Ethyl 3^4^3^3\5 -Dichlor^ 
(EHS)^4^3\5MDichloi^lphenyM^)^^ 

(EHSW4W3S5'43i-fer^butyl^ 

t ■ * * ■ 

t * - 

(£MS)^thyl 3^4^3\5'^ 
propionate, 

(£HS>3^4-[3^3\5'-Df-tert-^ 
acid, 

(EH&0?)-Ethyl 3^3^iphenyl^yM>ut-2^ntf 
(E)-(S«)^IH3^lphenyf^yl-but-2^nytox^ 
(E)-(S/R)-E\hy\ 3-[4^3-Biphenyl^yW>ut-2^^ 

(£M^W^3-Biphenyl^y^ acid, 
(EMS^Ethyl 3^3-Biphenyl^yl*^^ 

(EHS^3-[4^3-Biphenyl^y^ add, 
(£M&R)-Ethyl 3-[4^3-Biphenyl^yl^u«^ 

(£H^W4K3-BlphenyW-^ acid, 
(EMS^Ethyl 3-[4^3-Biphenyl^^ 

(EHS^)-3W3-Bipheny!^^ 
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(EHS/R^Propyi 3^3-BiphenyW-yl-^^ 

(EH£^3^3-Bipheny1^yHMrt^^^ acid, 

(£HS>^4-[3^3,5^iethoxyoxy^anyl)^llyk3xy]iJhenyl}-2^tho add ethyl ester, 

(EMS)-3^4^3,5-Diethc^xy^heny^ acid, 
(EHS)<H4^(3,5-Bis-tn^uoromethyH^ add ethyl 

ester, 

(£HS)^4^(3,5^ls-trHhjoromethyH)henylH add, 
(^RS)^4K3^henyl^yf*IJylc^ add ethyl ester, 

(EM^S)^4-(3^henyM-yl-allyl^^ add. 
(EHS)- 4^3-{34H2^moxy-2-«thoxycan^ 
benzoic acid methyl ester, 

(EMS)- 4K3^4^2^rboxy-2H5thaxy^^ 
add; * 



mixture of optical isomers, including a racemic mixture, or any tautomeric forms. 
Also preferred compounds of the invention are: 
(EMS)-Emyl 2-Ethoxy^4^4'-fluo^^ 

(EHS>2^thc«y^4^4'-fluoro-blphe^^ add. 
(£)-(S)-Ethyl 2^thoxy-3^4^4-lcricpheriyl)^u^ 

or a salt thereof with a pharmaceutically acceptable acid or base, or any optical isomer or 
mixture of optical Isomers, induding a racemic mixture, or any tautomeric forms. 

In the above structural formulas and throughout the present specification, the following terms 
have the indicated meaning: 



The term "C^z-alky!" as used herein, alone or In combination is intended to include those alky) 
groups of the designated length In either a linear or branched or cyclic configuration represents 
e.g. cydopropyl, cydobutyl, cydopentyl, cydohexyl, cydoheptyl and cydoodyl and the like. 
Typical (WaJkyl groups indude, but are not limited to, methyl, ethyl, n-propyl, iso-propyl, 
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butyl, iso-butyl, sec-butyl, tert-butyl, pentyl, iso-pentyl, hexyl, iso-hexyl, cyctopropyt, cyclob- 
utyl v cyclopentyl, cyctohexyt, cycloheptyl and cyclooctyl and the like, especially preferred Is 
methyl, ethyl, n-propyl, iso-propyl, butyl, tert-butyl, pentyl, hexyl, cydopropyl and cyclopentyL 

5 The term "C^z-aikenyT as used herein, represents an otefinically unsaturated branched or 
straight group having from 2 to the specified number of carbon atoms and at least one dou- 
ble bond. Examples of such groups Include, but are not limited to, vinyl, 1-propenyl, 2- 
propenyl, aByf, teo-propenyl, 1,3-butadienyl, 1-butenyl, hexenyl, pentenyl and the like, espe- 
cially preferred is vinyl and 1-propenyl. 

10 

The term "C^alkynyT* as used herein, represent an unsaturated branched or straight 
group having from 2 to the specified number of carbon atoms and at leastone triple bond. 
Examples of such groups include, but are not limited to ethynyl, 1-propynyi, 2-propynyl, 1- 
butynyl, 2-butynyi, 1-pentynyl, 2-pentynyl and the like, especially preferred is ethynyl, 1- . 
15 propynyf and 2-propynyl. 

The term "C+iz-alkenynyT as used herein, represent an unsaturated branched or straight hy- 
drocarbon group having from 4 to the specified number of carbon atoms and both at least 
one double bond and at least one triple bond. Examples of such groups include, but are not . 
20 limited to, 1-penter>4-yne, 3-penten-1-yne, 1 ,3-hexadiane-5-yne and the ffke. 

The term "d-e-alkoxy* as used herein, alone or in combination is intended to include those &-e- 
alkyi groups of the designated length in either a linear or branched or cyclic configuration linked 
thorugh an ether oxygen having Its free valence bond from the ether oxygen. Examples of linear 
25 alkoxy groups are methoxy, ethoxy, propoxy, butoxy, pentoxy, hexoxy and the fflce, especially 
preferred is methoxy, ethoxy, propoxy, butoxy, pentoxy, hexoxy. Examples of branched alkoxy 
are isopropoxy, sec-butaxy, tert-butoxy, isopentoxy, isohexoxy and the like, especially preferred 
is isopropoxy. Examples of cyclic alkoxy are cyctopropyJoxy, cydobutyloxy, cydopentyioxy, 
cyclohexyloxy and the like, especially preferred is cyclopentyloxy. 

30 

The term ,, C 1 .«-alkylthk> ,, as used herein, alone or in combination, refers to a straight or 
branched or cyclic monovalent substituent comprising a d^alkyl group linked through a 
divalent sulfur atom having Its free valence bond from the sulfur atom and having 1 to 6 
carbon atoms e.g. methylthio, ethylthio, propylthio, butytthio, pentytthio and the like, 
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especially preferred is methylthJo, ethylthJo and propyfthio. Examples of cyclic alkylthio are 
cyctopropylttilo, cydobutylihio, cydopenfyHhio, cyctahexyfthlo and the like, especially preferred 
is cydopentyfthlo. 

The term "Ct^-alkylamlno" as used herein, alone or In combination, refers to a straight or 
branched or cyclic monovalent subsfltuent comprising a d-e-alkyl group linked through amino 
having a free valence bond from the nitrogen atom e.g. methylamlno, ethytamino, 
propylamine butylamino, pentytamino and the like. Examples of eyefic aDcybmlno are 
cydopropylarnino, cydobutytamino, cydopentylamino, cydohexytamino and the like. 



The term "arylamino* as used herein, alone or in combination, refers to an aryl as defined 
herein linked through amino having a free valence bond from the nitrogen atom e.g. 
phenylarnino, naphthyiamino and the like. . f 

■ 

: * 
» • • t * • 

The term "C^lkox^^lkyT as used herein, alone or In combination, refers to a CvralkyI 
as defined herein whereto is attached a Cn^-aDcoxy as defined herein, e.g. methoxymethyl, 
ethoxymethyl, methoxyethyl, ethoxyethyl and the like. 

The term "aryP is intended to indude a bkydbc aromatic ring, such as carbocycflc aromatic rings 
selected from the group consisting of phenyl and naphthyl, (1-naphthyi or 2-naphthyl), optionally 
substituted with halogen, amino, hydroxy, d^aDcyl, d.«-a!koxy, carboxy or C^lkyfester and 
the like, especially preferred is halogen. 

The term "arytene" is intended to Include divalent aromatic rings, such as carbocycflc aromatic 









3u 



substituted with halogen, amino, hydroxy, Curafcyl, Gwratkaxy, carboxy or C^-aBcylester and 
the like. 

The term "halogen" means fluorine, chlorine, bromine or iodine, espedally preferred is 
fluorine and chlorine. 

The term "perhalomethyr means trifluoromethyl, trichloromethyl, tribromomethyf or 
iiodomr thyl, espeda^ ^referred is trifluoromethyl. 
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The term "Ci^-dialkyiamino 9 as used herein refers to an amino group wherein the two 
hydrogen atoms Independently are substituted with a straight or branched, saturated 
hydrocarbon chain having the indicated number of carbon atoms; such as dimethylamino, N- 
ethyi-NHnethytamino, diethyiamino, cHprbpylamino, ^n^utylH^J-methylamlno, di(n- 
5 pentyl)amino and the like. 

The term "acyT as used herein refers to a monovalent substituent comprising a Cvralkyl 
group linked through a carbonyl group; such as e.g. acetyl, propfonyl, butyryl, isobutyryi, 
pivaloyl, valeryl and the like, especially preferred is acetyl. 

10 

The term "heteroaryT as used herein, alone or in combination, refers to a monovalent 
substituent comprising a 5-6 membered monocyclic aromatic system or a 9-10 membered 
bicycfic aromatic system containing one or more heteroatoms selected from nitrogen, oxygen 
and sulfur, e.g. furan, thiophene, pyrrole, imidazole, pyrazole, triazole, pyridine, pyrazlne, 
15 pyrimidine, pyridazine, Isothiazole, isoxazole. oxazole, oxadiazole, thiadiazole, quinoline, 
isoquinoline, quinazoline, quinoxafine, indole, benzimidazole, benzofuran, pteridine and 
purine and the like, preferred is furan, thiophene, pyrrole, imidazole, pyrazole, pyridine, , 
quinoline, Isoquinoline, quinazoline; quinoxafine, indole, benzimidazole, benzofuran, 
especially preferred is furan, pyrrole, indole and benzofuran. 

20 

The term "heteroarylene" as used herein, alone or in combination, refers to a divalent group 
comprising a 5-6 membered monocyclic aromatic system or a 9-1 0 membered bicycfic 
aromatic system containing one or more heteroatoms selected from nitrogen, oxygen and 
sulfur, e.g. furan, thiophene, pyrrole, imidazole, pyrazole, triazole, pyridine, pyrazine, 
25 pyrimidine, pyridazine, isothiazole, isoxazole, oxazole, oxadiazole, thiadiazole, quinoline, 
isoquinoline, quinazoline, quinoxaline, indole, benzimidazole, benzofuran, pteridine and 
purine and the like, especially preferred is furan, thiophene, pyrrole, imidazole, pyrazole, 
triazole, pyridine, pyrazine, pyrimidine, pyridazine. 

30 The term "heteroaryloxy" as used herein, alone or in combination, refers to a heteroaryl as 
defined herein linked to an oxygen atom having its free valence bond from the oxygen atom 
e.g. pyrrole, imidazole, pyrazole, triazole, pyridine, pyrazine, pyrimidine, pyridazine, isothi- 
azole, isoxazole, oxazole, oxadiazole, thiadiazole, quinoline, Isoquinoline, quinazoline, 
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quinoxaJine, Indole, benzimidazole, benzofuran, pteridine and purine linked to oxygen, and 
the like. 

The term "aralkyP as used herein refers to a straight or branched saturated carbon chain 
5 containing from 1 to 6 carbons substituted wtth an aromatic carbohydride; such as benzyl, 
phenethyl, 3-phenyipropyl, 1-rraphthylrnethyL 2-(1-naphthyi)ethyl and the like, especially 
preferred is benzyl and phenethyl. 

The term "aryloxy" as used herein refers to phenoxy, 1 -naphtfiyioxy, 2-naphthytoxy and the 
10 like, especially preferred is phenoxy. 

The term "aralkoxy" as used herein refers to a d-a-aikoxy group substituted with an aromatic 
carbohydride, such as benzyjoxy, phenethoxy, 3-phenyipropoxy, 1-naphthylmethoxy, 2-(1- 
raphthyl)ethoxy and the like, especially preferred is benzytoxy. 

15 

• i • ■ <■ 

- i . f 

The term "heteroaralkyT as used herein refers to a straight or branched saturated carbon 
chain containing from 1 to 6 carbons substituted wflh a heteroaryl group; such as (2- 
feryl)nr»toyl; (3-*ur^^ 
1-(2-pyrimidyl)ethyi and the like. 

20 

The term "hetepoaralkoxy" as used herein refers to a heteroaralkyi as defined herein linked to 
an oxygen atom having Its free valence bond from the oxygen atom, e.g. (2-furyl)methyl, (3- 
furyOmethyl, (2-thienyI)methyl, (3-thienyl)methyl, (2-pyricryl)rr>ethyl, 1 -methyl- 1 -{2- 
pyrimidy1)etriyl linked to oxygen, and the like. 

i 

The term 'an/Unto' as used herein, alone or In combination, refers to an aryl group linked 
through a divalent suifur atom having its free valence bond from &re sulfur atom, the aryl group 
optionally being mono- or polysubstftuted wBh C^-alkyl, halogen, hydroxy or C^lkoxy; e.g. 
phenylthlo, (4-methylphenyl)-thio, (2-chlorophenyl)thio and the like. 

As used herein, the phrase "heterocyclyT means a monovalent saturated or unsaturated non 
aromatic group being monocyclic and containing one or more, such as from one to four car- 
bon atom(s), and from one to four N, O or S atom(s) or a combination thereof. The phrase 
"heterocydyT Includes, but is not limited to, 5-membered heterocycles having one hetero 
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atom (e.g. pyrrolidine, pyrroiine and the like); 5-membered heterocydes having two heteroa- 
toms in 1,2 or 1 ,3 positions (e.g. pyrazollne, pyrazoDdine, 1 ,2-oxathiolane, imidazoline, imi- 
dazoline, 4-oxazotone and the like); 5-membered heterocydes having three heferoatoms 
(e.g. tetrahydrofurazah and the like); 5-membered heterocydes having four heteroatoms; 6- 
5 membered heterocydes with one heteroatom (e.g. piperidlne and the Hke); 6-membered het- 
erocydes with two heteroatoms (e.g. piperazine, morphofine and the Hke); 5-membered het- 
erocydes with three heteroatoms; and 6-membered heterocydes with four heteroatoms, and 

me like. . 

. . . s 

10 As used herein, the phrase "a divalent heterocydic group* means a divalent saturated or un- 
saturated system being monocyclic and containing one or more, such as from one to four 
carbon atom(s), and one to four N, O or S atom(s) or a combination thereof. The phrase a 
divalent heterocydic group includes, but is hot limited to, 5-membered heterocydes having 
one hetero atom (e.g. pyrrolidine, pyrroiine and the like); 5-membered heterocydes having 

15 two heteroatoms in 1 ,2 or 1,3 positions (e.g. pyrazoline, pyrazoiidine, 1 ,2-oxathiolane, imida- 
zolidine, imidazoline, 4-oxazolone and the Dke); 5-membered heterocydes having three het- 
eroatoms (e.g. tetrahydrofurazan and the like); 5-membered heterocydes having four het- 
eroatoms; 6-membered heterocydes with one heteroatom (e.g. piperidine and the like); 6- 
membered heterocydes with two heteroatoms (e.g. piperazine, morphofine and the Dke); 6- 

20 membered heterocydes with three heteroatoms; and 6-membered heterocydes with four 
heteroatoms, and the like. 

As used herein the term "treatment" indudes treatment prevention and management of such 
condition. 

25 

Certain of the above defined terms may occur more than once in the above formula (I), and 
upon such occurrence each term shall be defined independently of the other. 

The present invention also encompasses pharmaceutical^ acceptable salts of the present 
30 compounds. Such salts fndude pharmaceutical^ acceptable add addition salts, pharmaceu- 
tical acceptable base addition salts, pharmaceutical^ acceptable metal salts, ammonium 
and alkylated ammonium salts. Acid addition salts indude salts of inorganic adds as well as 
organic adds. Representative examples of suitable inorganic adds Indude hydrochloric hy- 
drobromic, hydroiodic, phosphoric, sulfuric, nitric adds and the like. Representative exam- 
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pies of suitable organic acids include formic, acetic, trichloroacetic trifluoroacettc, propionic 
benzoic cinnamlc citric fumaric, giycoflc lacHcmalelc malic malonlc, mandefic, oxalic 
picric, pyruvic, salicylic^ succinic, methanesidfonJc, ethanesulfonic, tartaric, ascorbic, pamoic, 
bismethylene salicylic, ethanedlsulfonic, gluconic, dtraconfc, aspartte, stearic, palmitic, 
EDTA, glycollc, p-amlnobenzoic, glutamic, benzenesuWonic, p-toluenesutfbnlc acids, sul- 
phates, nitrates, phosphates, perchtorates, borates, acetates, benzoates, hydroxynaphtho- - 
ates, glycerophosphates, ketogluterates and the like. Further examples of pharmaceutical^ 
acceptable inorganic or organic acid addition salts include the pharmaceutical^ acceptable 
salts listed in J. Pharm. ScL 1977, 66, 2, which is Incorporated herein by reference. Exam- 
ples of metal salts Include lithium, sodium, potassium, magnesium salts and the like. Exam- 
ples of ammonium and alkylated ammonium salts Include ammonium, methylammonium, di- 
mettiyiammonium, trimethytammonium, ethylammonlum, hydraxyethytenmonium, diethyl- 
ammonium, butylammonium, tetramethylammonium salts and the like. Examples of organic 
bases include lysine, arginlne, guanidine, diethanoiamine, choline and the Gke. 

* * 

The pharmaceutical^ acceptable salts are prepared by reacting the compound -of formula I 
with 1 to 4 equivalents of a base $uch as sodium hydroxide, sodium methoxkJe, sodium hy- 
dride, fxrtasslum t-butoxlde, calcium hydroxide, magnesium hydroxide and the like, In sol- 
vents like ether, THF, methanol, t-butanol, dioxane, isopropanoi, ethanol eta- Mixture of sol- 
vents may be used. Organic bases like lysine, arginine, diethanoiamine, choline, guandine 
and their derivatives etc. may also be used. Alternatively, acid addition salts wherever appli- 
cable are prepared by treatment with adds such as hydrochloric acid, hydrobromic add, ni- 
tric add, DimmerOeO add, phosphoric add, p-toluenesulphonic add, methanesuKbnta acid, 
acetic add, citric add, maleic add salicylic acid, hydroxynaphthoic add, ascorbic add, pal- 
mitic add, succinic add, benzoic add, benzenesulfonic add, tartaric add and the like in sol- 
vents like ethyl acetate, ether, alcohols, acetone, THF, dioxane etc. Mixture erf solvents may • 
also be used. 

The stereoisomers of the compounds forming part of this invention may be prepared by using 
reactants in their single enantiomeric form In the process wherever possible or by conducting 
the reaction in the presence of reagents or catalysts In their single enantiomer form or by re- 
solving the mixture of stereoisomers by conventional methods. Some erf the preferred meth- 
ods include use of microbial resolution, enzymatic resolution, resolving the dlastereomeric 
salts formed with chiral ac * such as mandelic add, camphorsulfonic add, tartaric add, lao- 
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tic acid, and the like wherever applicable or chiral bases such as brucine, (R)- or (S>- 
phenylethylamine, cinchona alkaloids and their derivatives and the like. Commonly used 
methods are compiled by Jaques et al in "Enantiomers, Racemates and Resolution 0 (Wiley 
Interference, 1 981 ). More specifically the compound of formula I may be converted to a 1 :1 
mixture of diastereomeric amides by treating with chiral amines, aminoadds, aminoaloohols . 
derived from amfnoacids; conventional reaction conditions may be employed to convert acid 
into an amide; the dia-stereomers may be separated either by fractional crystallization or 
chromatography and the stereoisomers of compound of formula I may be prepared by hydro- 
lysing the pure diastereomeric amide. 

* 

Various polymorphs of compound of general formula I forming part of this bryention may be 
prepared by crystallization of compound of formula I under different conditions. For example, 
using different solvents commonly used or their mixtures for recrystalliza&on; crystallizations 
at different temperatures; various modes of cooling, ranging from very fast to very slow, cool- < 
fng during crystallizations. Polymorphs may also be obtained by heating or melting the com- : 
pound followed by gradual or fast cooling. The presence of polymorphs may be determined 
by solid probe nmr spectroscopy, ir spectroscopy, differential scanning calorimetry, powder 
X-ray diffraction or such other techniques. 

The invention also encompasses prodrugs of the present compounds, which on administra- 
tion undergo chemical conversion by metaboDc processes before becoming active pharma- 
cological substances. In general, such prodrugs will be functional derivatives of the present 
compounds, which are readily convertible in vivo into the required compound of the formula 
(I). Conventional procedures for the selection and preparation of suitable prodrug derivatives 

■ 

are described, for example, in 'Design of Prodrugs", ed. H. Bundgaard, Elsevier, 1 985. 
The invention also encompasses active metabolites of the present compounds. 



Furthermore, the present compounds of formula I can be utilised in the treatment and/or pre- 
vention of conditions mediated by nuclear receptors, in particular the Peroxisome Prollfera- 
tor-Activated Receptors (PPAR). 
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In a further aspect, the present invention relates to a method of treating and/or preventing Type I 
or Type II diabetes. 

* - 

to adffl further aspect 

5 general formuto I or priamaoeiiticalV 
medicanwnt lor toe treatment aricl/a 

In a still further aspect, toe present compounds are useful for toe treatment and/or prevention 
oflGT. 

10 

In a still further aspect, toe present compounds are useful for toe treatment and/or prevention 
of Type 2 diabetes. 

In a still further aspect, the present compounds are useful for toe delaying or prevention of 
15 the progression from IGT to Type 2 diabetes. 

* ; . 

In a still further aspect the present compounds are useful for the delaying or prevention of 
the progression from non-Insulin requiring Type 2 diabetes to Insulin requiring Type 2 diabe- 
tes. 

20 

■ .< -* . . 

In another aspect, the present compounds reduce blood glucose and triglyceride levels and 
are accordingly useful for the treatment and/or prevention of ailments and disorders such as 

diabetes and/or obesity. 

«■ . 

25 In still another aspect, the present compounds are useful for the treatment and/or prophylaxis 
of insulin resistance (Type 2 diabetes), impaired glucose tolerance, dysfipidemia, disorders 
related to Syndrome X such as hypertension, obesity, insulin resistance, hyperglycaemia, 
atherosclerosis, hyperlipidemia. coronary artery disease, myocardial ischemia and other car- 
diovascular disorders. 

30 



In still another aspect, the present compounds are effective to decreasing apoptosis to mam- 
malian cells such as beta cells of Islets of Langerhans. 
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In still another aspect, the present compounds are useful for the treatment of certain renal 
diseases including glomerulonephritis, gtomerutosderosis, nephrotic syndrome, hypertensive 
nephrosclerosis. 

In still another aspect, the present compounds may also be useful for improving cognitive 
functions in dementia, treating diabetic complications, psoriasis, polycystic ovarian syndrome 
(PCOS) and prevention and treatment of bone loss, e.g. osteoporosis. 

The invention also relates to pharmaceutical compositions comprising, as an active ingredi- 
ent, at least one compound of the formula I or any optical or geometric isomer or tautomeric 
form thereof including mixtures of these or a pharmaceutical^ acceptable salt thereof to- 
gether with one or more pharmaceutical^ acceptable carriers or diluents. 

Furthermore, the invention relates to the use of compounds of the general formula I or their 
tautomeric forms, their stereoisomers, their polymorphs, their pharmaceutical^ acceptable 
salts or pharmaceutical^ acceptable solvates thereof for the preparation of a pharmaceutical 
composition for the treatment and/or prevention of conditions mediated by nuclear receptors, 
in particular the Peroxisome ProWerator-Activated Receptors (PPAR) such as the conditions 
mentioned above. 

The present invention also relates to a process for the preparation of the above said novel 
compounds, their derivatives, their analogs, their tautomeric forms, their stereoisomers, their 
polymorphs, their pharmaceutical^ acceptable salts or pharmaceutical^ acceptable solvates. 

The method comprises: 
a) 

Reacting a compound of formula II 



(») 
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wherein A, X 1t X 2 and Y are defined as above, through a Wfttfg process with e g. 
(EtO)aPO(CHZXCH2XCOOR6 (wherein Rg Is an alkyl group), in the presence of a base such 
as sodium hydride, EtONa and the Bke to give a compound of formula ill. 




('») 

wherein A, X 1t X* Y, Z and Re are defined as above, and wherein t is 0-2, and 

reducing a compound of formula III, wherein A, X 1t X* Y, Z, R, and t are defined as above 
with a suitable reagent such a diisobutylaluminum hydride, to give a compound of formula (V. . 
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wherein A, X if X2, Y, Z and t are defined as above, and 

reacting a compound of IV, wherein A, X 1b X* Y, Z and t are defined as above, with a com- 
pound of formula V 



OR, 
OR3 



(V) 



wherein Q, Ar, R 1( R3. R4 and m are defined as above, under Mitsunobu conditions, using 
a reagent such as triphenylphosphine/diethyiazodicarboxylate . and the like to obtain a com- 
pound of formula I, wherein A, X 1t X* Y, Z, Q, Ar, R 1p R* Rs, R4, n and m are defined as 
above, except that R4 is not H, n and m are not 0, and 

converting the -OH functionality In a compound of formula IV wherein A, X 1t X 2> Y, Z and t are 
defined as above to an appropriate leaving group (L) such as p-toluenesutfbnate, methane- 
sulfonate, halogen (in examples by methods according to: Houben-Weyt, Methoden der or- 
ganischen Chemie, Alkohole III, 6/1 b, Thieme Veriag 1984, 4th Ed., pp. 927-939; Compre- 
hensive Organic Transformations. A guide to functional group preparations, VCH Publishers 
1 989, 1 st Ed. T pp. 353-363), trtflate and the like, to give a compound of formula VI 
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(VI) 



e) 



reacting a compound of formula VI 



A 



[CH 2 ) t 



(VI) 



wherein Lisa leaving group such as p-totuenesulfbnate, methanesulfonate, halogen , triflate 
and the like and wherein A, X 1( X& Y, Z and t are defined as above with a compound of for- 
mula V 



jfc O 



(0 2003 Copyright Derwent Informal ion Lid 



WO 01/55085 



PCT/DK01/00058 



42 



(V) 



wherein Q, Aiv Ri, R& R* and m are defined as above, to give a compound of formula I 
wherein A, X 1( X 2 , Y, Z, Q, Ar, R 1f R* R* R4, h and m are defined as above except that R4 Is 
not H, n and m are not 0, or 



e) 

reacting a compound of formula VII 



H 



(VII) 



wherein A, and X 2 are defined as above, through a Friedel-Crafts acylation with In exam- 
ple a0CCHZ(CH 2 ) n R7 (wherein n and Z is defined, as above and R7 are halogen or OH), in 
the presence of a Friedel-Crafts catalysts such as aluminium trichloride and the like, to give a 
compound of formula VIII 
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wherein A, X 1t X* Z, R 7 and n are defined as above, and 

* 

■ .- - . .'I-'"' 1- • . . - 

5 reacting a compound of formula VIII. wherein A, Xi, X& Z and Rr are defined as above with 
a Grignard reagents such a MgBrY or a lithium reagent such as UY or organaanc reagent 
such as ZnY, wherein Y is defined as above, followed by a acidic workup to give a compound 
of formula IX 




(IX) 

wherein A, X 1t X2, Z, Y, R 7 and n are defined as above, and 
9) 

reacting a compound of IX, wherein A, X,, X 2 . Z, Y, R 7 and n are defined as above, with a 
compound of formula V 



OF^ 



(V) 
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wherein Q, Ar, R 1p R2, Ra, R4 and m are defined as above except that m Is not 0, under either 
basic condition e.g. potassium carbonate/acetone (If R 7 is halogen) or Mltsunobu conditions 
5 ( if R 7 is OH) using a reagent such as triphenylphosphine/diethylazodicarboxylate and the 
like to obtain a compound of formula I, wherein A, X u Y, Z, Q f Ar, R 1f R& R* R*. n and m 
are defined as above, except that R4 Is not H, n and m arenot 0, or 

h) 

* > ■ • 

by chemical or enzymatic saponification of a compound of formula I 



wherein A. X^ X* Y, Z, Q, Ar, R,, R 2 , R3, FU, n and m are defined as above, except that R, 
Is not H. to obtain a compound of formula I, wherein A, X 1t X* Y, Z, Q, Ar, R,, R* R3, R4, n 
and m are defined as above, except that R» is H. 



Trans-cis or cis-trans isomerization of compounds I, III, IV, VI, and IX (Aral et al., Chem. 
Rev., 93, pp 23-39, 1993; J. March, Advanced Organic Chemistry, 4* Ed., J. Wiley & Sons, 
New York 1 992, pp. 218, 245, 745). 

PHARMACOLOGICAL METHODS 



10 




OR, 



i) 
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In vitro PPAR alpha and PPAR gamma activation activity. 
Principle 

The PPAR gene transcription activation assays were based on transient transection Into 
human HEK293 cells of two plasmids encoding a chimeric test protein and a reporter protein 
respectively. The chimeric test protein was a fusion of the DNA binding domain (DBD) from 
the yeast GAL4 transcription factor to the ligand binding domain (LBD) of the human PPAR 
proteins. The PPAR LBD harbored in addition to the ligand binding pocket also the native 
activation domain (activating function 2 * AF2) allowing the fusion protein to function as a 
PPAR ligand dependent transcription factor. The GAL4 DBD will force the fusion protein to 
bind only to Gai4 enhancers (of which none existed in HEK293 cells). The reporter plasmid 
contained a Gal4 enhancer driving the expression of the firefly ludferase protein. After trans- 
fection, HEK293 cells expressed the GAL4-DBD-PPAR-LBD fusion protein. The fusion pro- 
tein will in turn bind to the Gai4 enhancer controlling the ludferase expression, and do noth- 
ing in the absence of ligand. Upon addition to the cells of a PPAR ligand, ludferase protein 
wiD be produced in amounts corresponding to the activation of the PPAR protein. The 
amount of ludferase protein is measured by light emission after addition of the appropriate 
substrate. 

Methods 

In vitro transacHvation assays. 

Ceil culture and transfection: HEK293 cells were grown in DMEM + 10% FCS. Cells 
were seeded in 96-weII plates the day before transfection to give a confluency of 50-80 % at 
transfection. A total of 0,8 pg DNA containing 0,64 ^g pM1o/yLBD, 0,1 ng pCMVpGal, 0,08 
ng pGL2Ga!4DBD and 0,02 fig pADVANTAGE was transfected per well using FuGene trans- 
faction reagent according to the manufacturers instructions (Roche). Cells were allowed to 
express protein for 48 h followed by addition of compound. 
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Plasmids: Human PPAR a and y was obtained by PCR amplification using cDNA synthesized 
by reverse transcription of mRNA from liver and adipose tissue respectively. Amplified 
cDNAs were cloned into pCR2.1 and sequenced. The ligand binding domain (LBD) of each 
PPAR isoform was generated by PCR (PPARa: aa 167 - C-terminus; PPARy: aa 165 - C- 
terminus) and fused to the DNA binding domain (DBD) of the yeast transcription lector GAL4 
by subcloning fragments in frame Into the vector pM1 generating the plasmids pMlaLBD and 
pMlyLBD. Ensuing fusions were verified by sequencing. The reporter was constructed by 
inserting an oligonucleotide encoding five repeats of the GAL4 recognition sequence (5 x 
CGGAGTACTGTCCTCCG(AG)) into the vector pGL2 promoter (Promega) generating the 
plasmid pGL2(GAL4)s. pCMVpGal was purchased from Clontech and pADVANTAGE was 

■ 

purchased from Promega. 

Ludferase assay. Medium including test compound was aspirated and 100 pi PBS Ind. 1mM 

0 

Mg++ and Ca++ was added to each well. The ludferase assay was performed using the Lu- 
dJte kit according to the manufacturers instructions (Packard instruments). Light emission 
was quantified by counting SPC mode on a Padcard Instruments top-counter. To measure 6- 
galactosidase activity 25. yl supernatant from each transfection lysate was transferred to a 

■ ' • . ; .« • * ;i 

new microplate. p-galactosidase assays were performed in the microwell plates, using a kit 
from Promega and read in a microplate reader. The p-galactosldase data were used to nor- 
maiize (transfection efficiency, ceil growth eta) the ludferase data. 

» 

Compounds: All compounds were dissolved In DMSO and diluted 1:1000 upon addition to 
the cells. Compounds were tested in quadruple in five concentrations ranging form 0.01 to 30 
fjM. Cells were treated with compound for 24 h followed by ludferase assay. Each compound 
was tested in three separate experiments. EC® values were calculated via non-linear regres- 
sion using GraphPad PRISM 3.02 (GraphPad Software, San Diego, CA).The results were 
expressed as means. 
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Table 1. 

In vitro PPAR alpha and PPAR gamma activation of examples according to the present in- 
vention. 



In vitro activation 





PPAR a 


PPARy 


Example no 


EGa, % max* 


ECso,iiM %max° 



0.72 156 

■ 

9 0.038 234 0.35 .125 

27 0.10 185 0.11 99 

57 0.38 178 0.70 110 

124 0.35 102 . 0.30 83 

. 134 2.90 122 , 0.89 155 

: * » • 

Compounds were tested in at least three separate experiments in five concentrations ranging 
from 0.01 to 30 jjlM. EC50S were not calculated for compounds producing .transacthration lo- 
wer than 25% at 30 jiM.. a FbId activation relative to maximum activation obtained with 
Wy14643 (apprax. 20 fold corresponded to 100%) and with b rosiglftazone (approx. 120 fold 
10 corresponded to 1 00%)/ 



PHARMACEUTICAL COMPOSITIONS 

1 5 In another aspect, the present invention includes within its scope pharmaceutical compositions 
comprising, as an active ingredient at least one of the compounds of the general formula I or a 
pharmaceutical^ acceptable salt thereof together with a pharmaceutical^ acceptable carrier or 
diluent 

20 The present compounds may also be administered in combination with one or more further 
pharmacologically active substances eg., selected from arrtiobesity agents, antidiabetics, an- 
tihypertensive agents, agents for the treatment and/or prevention of complications resulting 
from sociated with diabetes and agents for the treatment and/or prevention of complica- 
tion disorders resulting from or associated with obesity. 
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Thus, in a further aspect of the invention the present compounds may be administered in 
combination with one or more antiobesity agents or appetite regulating agents. 

s - 

5 Such agents may be selected from the group consisting of CART (cocaine amphetamine 
regulated transcript) agonists, NPY (neuropeptide Y) antagonists, MC4 (melanocortin 4) 
agonists, orexin antagonists, TNF (tumor necrosis factor) agonists, CRF (c orti cotropin releas- 
ing factor) agonists, CRF BP (corticotropin releasing factor binding protein) antagonists, uro- 
cortin agonists, 33 agonists, MSH (melanocyte-stlmidatlng hormone) agonists, MCH 

1 0 (melanocyte-concentrating hormone) antagonists, CCK (cholecystoklnin) agonists, serotonin 
re-uptake inhibitors, serotonin and noradrenaline re-uptake inhibitors, mixed serotonin and 
noradrenergic compounds, 5HT (serotonin) agonists, bombesin agonists, gaianin antago- 
nists, growth hormone, growth hormone releasing compounds, TRH (thyreotropin releasing 
hormone) agonists, UCP 2 or 3 (uncoupling protein 2 or 3) modulators, leptin agonists, DA 

1 5 agonists (bromocriptin, doprexin), lipase/amylase inhibitors, RXR (retinoid X receptor) 
modulators orTRp agonists. 

In one embodiment of the invention the anttebesfty agent is leptin. 
20 In another embodiment the antiobesity agent is dexamphetamine or amphetamine. 
In another embodiment the. antiobesity agent is fenfluramine or dexfenfluramine. 
In still another embodiment the antiobesity agent is sibutramine. 

25 

In a further embodiment the antiobesity agent is oriistal 

In another embodiment the antiobesity agent is mazindol or phentermine. 

30 Suitable antidiabetics comprise insulin, GLP-1 (glucagons like peptide-1) derivatives such as 
those disclosed in WO 98/08871 to Novo Nordlsk A/S, which is incorporated herein by refer- 
ence as well as orally active hypoglycemic agents. 
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The orally active hypogtycaemic agents preferably comprise sulphonylureas, blguanides, 
meglitinides, gluoosldase inhibitors, glucagon antagonists such as those, disclosed In WO 
99/01423 to Novo Nordlsk A/S and Agouron Pharmaceuticals, Ina, GLP-1 agonists, potas- 
sium channel openers such as those disclosed in WO 97/26265 and WO 99/03861 to Novo 
Nordlsk A/S which are incorporated herein by reference, DPP-iV (dipeptidyl peptidase-IV) 
inhibitors, inhibitors of hepatic enzymes involved in stimulation of ghjconeogenesls and/or 
glycogenolysis, glucose uptake modulators, compounds modifying the lipid metabolism such 
as antihyperiipidemlc agents and antffipidemic agents as HMG CoA inhibitors (statins), com- 
pounds lowering food intake, RXR agonists and agents acting on the ATP-dependent potas- 
sium channel of the B-cells. 

In one embodiment of the invention the present compounds are administered in combination 
with insulin: 

» 

In a further embodiment the present compounds are administered In combination with a sul- 
phonyiurea eg. tolbutamide, glibenclamide, glipizide or 



In another embodiment the present compounds are administered in combination with a bi- 
guanide eg. metformin. 

- » 

In yet another embodiment the present compounds are administered in combination with a 
meglitinide eg. repaglinide or senagllntde. 

In a further embodiment the present compounds are administered In combination with an 
a-glucosidase inhibitor eg. migiitol or acarbose. 

In another embodiment the present compounds are administered In combination with an 
agent acting on the ATP-dependent potassium channel of the B-celte eg. tolbutamide, gliben- 
clamide, glipizide, glicazide or repaglinide. 

Furthermore, the present compounds may be administered in combination with nategOnide. 
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In still another embodiment the present compounds are administered in combination with an 
antihyperlipidemic agent or antillpktemic agent eg. cholestyramine, colestipol, dofibrate, 
gemfibrozil, lovastatin, pravastatin, simvastatin, probucol or dextrothyroxine. 

1 ■* * 

In a further embodiment the present compounds are administered in combination with more 
than one of the above-mentioned compounds eg* In combination with a sulphonyiurea and 
metformin, a sulphonyiurea and acarbose, repagflnide and metformin, Insulin and a 
sulphonyiurea, insulin and metformin, insulin, insulin and lovastatin, eta 

♦ * * . '■« : ' 

Furthermore, the present compounds may be administered in combination with one or more 
antihypertensive agents. Examples of antihypertensive agents are (^-blockers such as alpre- 
nolol, atenolol, timolol, pindolol, propranolol and metoprolol, ACE (angiotensin converting en- 
zyme) inhibitors such as benazepril, captopril, enalaprll, fosinopril, iisinoprll, quinapril and 
ramipril, calcium channel blockers such as nifedipine, felodlpine, nicardipine, isradipine, ni- 
modipine, diltiazem and verapamil, and a-blockers such as doxazosin, urapidfl, prazosin and 
terazosin. Further reference can be made to Remington: The Science and Practice of Phar- 
macy, 19 th Edition, Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995. 

It should be understood that any suitable combination of the compounds according to the In- « 
vention with one or more, of the above-mentioned compounds and optionally one or more fur- 
ther pharmacologically active substances are considered to be within the scope of the pre- 
sent invention. 

Pharmaceutical compositions containing a compound of the present invention may be prepared 
by conventional techniques, e.g. as described in Remington: The Science and Practise of 
Pharmacy, 19 th Ed., 1995. The compositions may appear in conventional forms, for example 
capsules, tablets, aerosols, solutions, suspensions or topical applications. 

Typical compositions include a compound of formula I or a pharmaceutically acceptable acid 
addition salt thereof, associated with a pharmaceutically acceptable excipient which may be 
a carrier or a diluent or be diluted by a carrier, or enclosed within a carrier which can be in 
the form of a capsule, sachet, paper or other container. In making the compositions, 
conventional techniques for the preparation of pharmaceutical compositions may be used. 
For example, the active compound will usually be mixed with a earner, or diluted by a carrier, 
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or enclosed within a carrier which may be In the form of a ampoule, capsule,, sachet paper, 
or other container. When the carrier serves as a effluent, ft may be solid, semi-solid, or liquid 
material which ads as a vehicle, excipient or medium for the active compound; The active 
compound can be adsorbed on a granular solid container for example In a sachet Some 
5 examples of suitable carriers are water, salt solutions, alcohols, polyethylene glycols, 
polyhydroxyethoxylated castor oil, peanut oD, olive oil, gelatine, lactose, terra alba, sucrose, 
cyciodextrin, amytose, magnesium stearate, talc, gelatin, agar, pectin, acacia, stearic acid or 
lower alkyf ethers of cellulose, silicic acid, fatly adds, fatty acid amines, fatty add 
monoglycerides and dlglycerides, pentaerythrftol fatty acid esters, polyoxyethyiene, 
hydroxymethylcellulose and polyvinylpyrrolidone. Similarly, the carrier or diluent may include 
any sustained release material known In the art, such as glyceryl monostearate or glyceryl 
tfistearate, alone or mixed with a wax. The formulations may also include wetting agents, 
emulsifying and suspending agents, preserving agents, sweetening agents or flavouring 
agents. The formulations of the invention may be formulated so as to provide quick, 
sustained, or delayed release of the active ingredient after administration to the patient by 

employing procedures well known in the art 

» 

j r 

The pharmaceutical compositions can be sterilized and mixed, if desired, with auxiliary 
agents, emulsifiers, salt for influencing osmotic pressure, buffers and/or colouring sub- 
stances and the like, which do not deteteriously react with the active compounds. 

■ 

The route of administration may be any route, which effectively transports the active com- 
pound to the appropriate or desired site of action, such as oral, nasal, pulmonary^ transdermal 
orpaiunteral e.g. rectal, depot subcutaneous, intravenous, intraurethral, intramuscular, in- 
tranasal,, ophthalmic solution or an ointment the oral route being preferred. 

If a solid earner is used for oral administration, the preparation may be tabtetted, placed in a 
hard gelatin capsule in powder or pellet form or It can be in the form of a troche or lozenge. If a 
liquid carrier is used, the preparation may be in the form of a syrup, emulsion, soft gelatin 
capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid suspension or 
solution. 

For nasal administration, the preparation may contain a compound of formula I dissolved or 
suspended in a liquid carrier, in particular an aqueous carrier, for aerosol appllcatioa The carrier 
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may contain additives such as sdubilizing agents, e.g. propylene glycol, surfactants, absorption 
enhancers such as lecithin (phosphatidylcholine) or cydodextrin, or preservatives such as 
parabenes. 

5 For parenteral application, particularly suitable are injectable solutions or suspensions, pref- 
erably aqueous solutions with the active compound dissolved in polyhydraxylated castor oil. 



dragees, or capsules having talc and/or a carbohydrate carrier or binder or the like 
are particularly suitable for oral application. Preferable carriers for tablets, dragees, or cap- 
10 sides include lactose, com starch, and/or potato starch. A syrup or elixir can be used in 
cases where a sweetened vehicle can be employed. 

r 

A typical tablet which may be prepared by conventional tabletting techniques may contain: 

■ 

15 Core: 

Active compound (as free compound or salt thereof) 5 mg 

Colloidal silicon dioxide (Aerosil) 1 .5 mg 

Cellulose, microcryst (Avicel) 70 mg 

Modified cellulose gum (Ao-Di-Sol) 7.5 mg 

20 Magnesium stearate Ad. 

Coating: 

HPMCapprox. 9mg 
*Mywacett 9-40 T approx. 0.9 mg 



*Acylated monoglyceride used as plasticfeer for film coating. 



The compounds of the invention may be administered to a mammal, especially a human in 
need of such treatment prevention, elimination, alleviation or amelioration of diseases 
30 related to the regulation of blood sugar. 

Such mammals include also animals, both domestic animals, e.g. household pets, and non- 
domestic animals such as wildlife. 
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The compounds of the invention are effective over a wide dosage range. For example, In the 
treatment of adult humans, dosages from about 0.05 to about 100. mg, preferably from about 
0.1 to about 100 mg, per day may be used. A most preferable dosage is about 0.1 mg to 
about 70 mg per day. In choosing a regimen for patients It may frequently be necessary to 
begin with a dosage of from about 2 to about 70 mg per day and when the condition is under 
control to reduce the dosage as tow as from about 0.1 to about 10 mg per day. The exact 
dosage will depend upon the mode of administration, on the therapy desired, form in which 
administered, the subject to be treated and the body weight of the subject to be treated, and 
the preference and experience of the physician or veterinarian in charge. 

■ ■ * 

Generally, the compounds of the present invention are dispensed In unit dosage form 
comprising from about 0. 1 to about 1 00 mg of active Ingredient together with a pharmaceutical^ 
acceptable carrier per unit dosage. 

* * * * * • 

1 5 Usually, dosage forms suitable for oral, nasal, pulmonary or transdermal administration 

comprise from about 0.001 mg to about 100 mg, preferably from about 0.01 mg to about 50 mg 



rr 






rail 



Any novel feature or combination of features described herein is considered essential to this 
20 invention. 

EXAMPLES 

The process for preparing compounds of formula I, and preparations containing them, is 
25 further illustrated in the following examples, which however, are not to be construed as 

limiting. 

The structures of the compounds are confirmed by either elemental analysis (MA) nuclear 
magnetic resonance (NMR) or mass spectrometry (MS). NMR shifts (5) are given in parts per • 
million (ppm) and only selected peaks are given. Mp Is melting point and Is given in °C. Col- 
30 umn chromatography was earned out using the technique described by W.C. Still et al f J. 
Org. Cham. 1978, 43, 2923-2925 on Merck silica gel 60 (Art 9385). Compounds used as 
starting materials are either known compounds or compounds which can readily be prepared 
by methods known per se. 
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. Inr. 


isuanyuruiuran 


DIBAL-H: 


dilsobutylaluminum hydride 


Na^O*: 


sodium sulfate 


MgS0 4 : 


magnesium sulfate 


DMSO: 


dimethylsulfoxide 


CDC& 


deuterated chloroform 


DMF: 


N ,N-dimethylf ormamide 


HQ: 


hydrochloric acid 


DME: 


1 ,2-dimethoxyethane 


min: 
h: 


minutes 
hours 



EXAMPLE 1 




(EHS)-Ethy1 3-[4-(3-biphenyl^yl-bu^^ 



a) 

Sodium (1.75 g, 73.4 mmol) was added to ethanol (45 ml) at 20°C and the mixture stirred 
until the metal had fully reacted. Triethyl phosphonoacetate (14.69 g, 73.4 mmol) was added, 
the mixture stinred for 5 min., then 4-acetylbiphenyl (12.00. g, 61.1 mmol) was added to the 
stirred solution. The mixture was stirred at room temperature for 24h, the resulting suspen- 
sion filtered, and the filter-cake collected and recrystalBsed from ethanol to give {E)-3- 
biphenyl-4-yl-but-2-enoic add ethyl ester as white crystals; 5.73 g (36%) 
1 H NMR (300 MHz, CDCI 3 ) 8: 1.32 (3H, t), 2.62 (3H, d), 421 (2H, q). 62 (1H, d), 7.31-7.65 
(9H, m). MS: 267 (NT), 266(100%), 221, 194, 178. 
Microanalysis Calculated % C: 81.00, H: 7.0. Found C: 80.86, H: 6.90. 
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b) 

A 1 M solution of DIBAL-H in toluene (40 ml, 40 mmol) was added dropwtse at -70°C over 20 



acetate (200 ml), separated and the organic phase washed with brine, dried (NasSO,), 
evaporated and dried in vacuo yielding (£>3-biphenyM-yl-but-2-en-1 -ol as colorless crystals: 
1.94 g (86%) 

'H NMR (300 MHz, CDCfe) 6: 1.40.(1H, br s), 2.12 (3H, d).4.45 (2H, dd). 6.05 (1H, dt), 7.35- 

7.7 (9H, m). MS: 225 (M 4 ), 224(100%), 209, 181,165. 

Microanalysis Calculated % C: 86.00, H: 7.00. Found C: 85.67, H: 7.29 

c) 

Diethyl azodkarboxylate (0.346 ml, 2J2 mmol) was added at 0°C to a stirred solution of 
triphenyl- phosphine (0.656 g, 2.2 mmol) and (^-3-biphenyl-4-yH)ut-2-en-1-ol (0.270 g, 1.2 
mmof) in dry THF (20 ml) and the mixture stirred for. 5 mia A solution of (S>ethy| 2-ethoxy-3- 
(4-hydroxy-phenyl)-propionate (0.238 g, 1.0 mmoO In dry THF (10 ml) was added, the mix- 
ture allowed to warm to room temperature, and stirring continued for 48 h. The resulting mix-, 
tore was evaporated In vacuo and the residue purified by column cnromatography on silica 
gel (20% ethyl acetate in n-heptane) to give (5HS)-ethyl 3-[4-(34)ipheriylr4^-but-2- 
enyloxy)-phenyl]-2-etrioxy-prapionate as an oil; 0.288 g (65%). 

1 H NMR (300 MHz, CDCfe) S: 1.13-1.25 (6H, m), Z13 (3H, d), 2.94 (2H, d), 3.29-3.37 (1H. 
m), 3.54-3.61 (1H, m), 3.97 (1H, t), 4.1 (2H, q), 4.70 (2H, d), 6.11 (1H, dt). 6.86 (2H, d). 7.16 
(2H, d), 7.25-7.63 (9H, m). 




EXAMPLE 2 




(EMS)-3-{4K3-Biphenyl-4-yl^^^ 
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Sodium hydroxide (1M, 0.45 ml, 0.45 mmol) was added to a solution of (5HS}*thyf 3-{4-(3- 
bipheriyl^yH>Lrt^ (example 1) (0.100 g, 0.225 mmol) 

In ethanol (20 ml) and the mixture stirred at 70°C for Z5 h. After cooling to room temperature 
5 the resulting mixture was partitioned between water (50 ml) and ethyl acetate and the aque- 
ous phase collected. The aqueous phase was acidified with 1N hydrochloric acid (5 ml) and 
extracted with ethyl acetate (100 mix and the organic phase collected, washed with brine, 
dried (Na2S0 4 ) and evaporated to give (^S)-3^4-(3-biphenyW^ 
ethoxy-propionlc acid as a white solid; 0.01 4 g (1 5%). 
10 1 H NMR (300 MHz, CDCfe) 6: 1.19 (3H. t), 2.63 (3H, d), 2.93 (1H, dd). 3.1 (1H. dd), 3.4-3.65 
(2H, m), 4.1 (2H, q), 4.72 (2H, d), 6.1 (1H, dt), 6.9 (2H t d), 72 (2H, d), 7.35-7.60 (9H, m). 



EXAMPLE 3 

15 




(EHSJ^MS-^'-Bromo-blphen^ add ethyl 

ester 



a) 

(E)^4 f ^romo*iphenyM-yl)-buW acid ethyl ester was prepared from 4-(4- 
bromophenyOacetophenone (12.0 g, 0.044 mol), sodium (1.25 g, 0.052 mol) and triethyl 
phosphonoacetate (1 1.73 g, 0.052 mol) by a procedure analogous to that described In ex- 
25 ample 1 a yielding 1 1 .97 g (80%). 

1 H NMR (300 MHz, CDCfe) 8: 1.32 (3H, t), 2.61 (3H, d), 423 (2H, q), 6.19 (1H, d). 7.40-7.58 
(8H, m). 

b) 
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(£>3-(4'-bromo-biphenyf-4-yf>-but-2-«r>-1 -ol was prepared from (E)-3-(4 -bromo-biphenyM- 
yl)-but-2-enote acid ethyl ester (3.45 g, 10.0 mmol) and DIBAL-H (1M In toluene, 40 ml, 40 
mmol) by a procedure analogous to that described In example lb, yielding 1.6a g (55%). 
'H NMR (300MHz. CDCW) 8: 2.14 (3H, d), 4.4 (2H. t), 6.05 (1H, dt), 7.45-7.55 (8H, m), 

»i ' 1 ! f , It . 

The title compound was prepared from (£>^(4'^romo-biprienyl-4-yl)-but-2-en-1 -ol (0.364 g 
1.2 mmol). triphenylphosphlne (0.328 g, 1.3 mmol), diethyl azodlcarboxylate (0.173 ml, 1.1 
mmol) and (S>ethyt 2-ethoxy-3-(4-hydroxy-phBnyl)-propionate (0.238 g, 1.0 mmol) by a pro- 
10 cedure analogous to that described in example 1 c, yielding 0.18Q g (34%) of {E^sySJjUfr. 
(4'-broi7K>^henyl^yl)*^^ 

1 H NMR (300 MHz, CDCt) S: 1.15-1.25 (6H, m), 2.15 (3H. d). 2.95 (2H, d) 3.29-3.4 (1H. m), 
3.5-3.65 (1H. m), 3.96 (1H, t), 4.15 (2H, q), 4.75 (2H. dd), 6.11 (1H, dt), 6.85 (2H, d), 7.14 
(2H, d), 7.4-7.55 (8H, m). 



EXAMPLE 4 




20 

(^-{S>3^4-{3-(4'-BrorrK>-bip^ ) 

■ * 

The title compound was prepared from (^S)-344-[3^4'-brofTX)-WphenyM-yi)-biJt-2- 
enyk^J-phenyf^2-ethc)xy-propionic acid ethyl ester (example 3) (0.150 g, 0.29 mmol) and 
25 sodium hydroxide (1 M, 0.45 ml, 0.45 mmol) by a procedure analogous to that described in 
example 2 yielding 0.180 g (34%) of (EKS)-3-{4-t3-(4'-bro^ 
phenyQ-2-ethoxy-propionic acid ethyl ester. 

1 H NMR (300 MHz, CDCi 3 ) 5: 1.14 (3H, t), 2.13 (3H. d), 2.86-3.10 (2H, m), 3.37-3.45 (1H, m). 
3.55-3.65 (1H, m). 4.05 (2H, q), 4.70 (2H, dd), 6.12 (1H, dt), 6.9 (2H, d), 7.18 (2H, d). 7.4- 
30 7.60 (8H, m). 
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EXAMPLES 




(£M^2-Ethoxy-344-[3-(4-^^ ethyl ester 



The title compound was prepared from 4-phenoxyacetophenone (12.0 g, 0.056 mol) by a se- 
quence analogous to that described in example 3 V yielding 0.190 g (41%) of (EHS)-2-ethoxy- 
3-{4^3-(4-phenoxyi>henyl)-^^ add ethyl ester. 

1 H NMR (300 MHz, CDCI 3 ) 5: 1.2 (6H, m) t 2.12 (3H, s), 2.97 (2H, d), 3.30-3.42 (1H, m) f 3.59- 
3.70 (1H, m), 3.98 (1H, t), 4.15 (2H, q), 4.73 (2H, dd), 6.05 (1H f dt), 6.85-7.45 (13H, m). 



f^S>-2-Ethoxy^4-[3^4^herwxy^ add 



The title compound was prepared from (3-(S)-2-eftoxy-3^4-[3^^ 
enytoxy}-phenyl}-propionic add ethyl ester (example 5) (0.170 g, 0.37 mmd) and sodium hy- 
droxide (1M, 0.74 ml, 0.74 mmol) by a procedure analogous to that described in example 2 
yielding 0.136 g (85%) of (3^S>2-ethoxy-3-{4-[3-(4^^ 
phenylj-propionic add. 

'H NMR (300 MHz. CDCb) 8: 1.14 (3H. t), 2.13 (3H, d), 2.86-3.10 (2H, m). 3.38-3.45 (1H, m), 
3.55-3.65(1H, m), 4.05 (2H, q). 4.70 (2H, dd), 6.12 (1H, dt), 6.9 (2H, d), 7.18 (2H, d), 7.4- 
7.60 (8H, m). 



EXAMPLES 




O 
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EXAMPLE 7 




(^S)-2-Ethoxy-3-{4^;H4-(4-nK}trK>^ 
acid ethyl ester 



The title compound was prepared from 4-{4-me1hoxyphenoxy)acetDphenone (2.63 g, 0.011 
mol) by a sequence analogous to that described In example 3 yielding 0.200 g (41%) 
(S)-2-etrwxy-3-(4-{3-[4-(^ 
ethyl ester. 

1 H NMR (300 MHz, CDCfe) 5: 1.15-1.23 (6H, m), Z12 (3H, s), 297 (2H, d), 3.30-3.40 (1H, 
m), 3.57-3.65 (1H, m). 3.80 (3H, s).3.98 (1H, t), 4.18 (2H, q), 4.63 (2H. dd), 5.97-6.05 (1H. 
m). 6.85-6.96 (8H, m), 7.15 (2H, d), 7.35 (2H, d). 
MS 490 (M*), 417. 359 (100%). 269. 




(£MS;-2-Ethoxy-3^4-{3-rH^^ 
acid 
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The title compound was prepared from (£)-(S)-2-ethoxy-3-(4-{3-[4-{4-methoxy-phenoxy)- 
phenyl]-but-2-enylox^-phenylH)ropionic acid ethyl ester (example 7) (0.176 g, 0.36 mmol) 
and sodium hydroxide (1 M, 0.74 mi, 0.74 mmoO by a procedure analogous to that described 
5 in example 2 yielding 0.140 g (84%) of (^S>-2^tho)y*(4^344^4Hnemoxyi)herK)xy)- 
phenyi]-but-2-enyloxy}-phenyi)-propionic acid. 

1 H NMR (300 MHz, CDCfe) 5: 1.15 (3H, t), 2.1 (3H, s), 2.9-3.1 (2H, m), 3.36-3.43 (1H, m), 
3.55-3.64 (1H, m), 3.78 (3H, s), 4.00 (1H, dd), 4.70 (2H, dd), 6.0 (1H, dt), 6.8-6.9 (8H, m), 
7.19 (2H,d), 7.35 (2H,d). • 
10 MS 462 (M*)(100%). 436, 359, 252. 



EXAMPLE 9 



15 




(i=MS)-2-Emoxy-3-{443-(9H-fluora add ethyl ester 

.) ' ~~ — 

The title compound was prepared from 2-acetyifluorene (12.0 g, 0.058 mmol) by a sequence 
20 analogous to that described in example 3 yielding 0.200 g (41 %) of (^HS)-2-ethoxy-3-{4-I3- 
(9H-fluoi^2-yl>but-2-enykJxy]-phenyl)-propionic acid ethyl ester. 
1 H NMR (300 MHz. CDCJ 3 ) 8: 1.16-1.22 (6H, m), 2.2 (3H, s), 2.96 (2H, d), 3.30-3.40 (1H, m), 
3.51-3.65 (1H, m). 3.9 (2H, s), 3.98 (1H, t), 4.15. (2H, q). 4.75 (2H, d), 6.04-6.13 (1H, m), 6.88 
(2H, d), 7.17 (2H, d). 7.3-7.8 (7H, m). 
25 MS 456 (M*), 410, 325 (100%), 238. 

Microanalysis Calculated % C: 78.92, H: 7.06. Found C: 78.72, H: 7.30. 
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EXAMPLE 10 




5 



(£MS>2^moxy^4^9H-fluoren^ 



The title compound was prepared from (i^^S)-2^oxy^4^9H-fluoren-2-ylH)ut-2- 
10 enylojyj-phenylj-proplonlc acid ethyl ester (example 9) (0.230 g, 0.504 mo!) and sodium hy- 
droxide (1 M, 1 .008 ml, 1 .008 mmol) by a procedure analogous to that described in example 
2 yielding 0.140 g (84%) of (I^S)-2^thaxy-34443^ 
propionic add. 

'H NMR (300 MHz, CDCI 3 ) 5: 1 2D (3H, t), 2.1 8 (3H. s), 2.M. 1 5 (2H, m), 3.4-3.6 (2H, m). 
15 3.87 (2H, s). 4.05 (1H, dd), 4.75 (2H, d), 6.11 (1H, dt), 6.88 (2H. d), 7.17 (2H,d), 7.3-7.8 (7H, 
m). 

■ 

) 
.■ 

EXAMPUr11 

20 




O 
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(E)~(S)^4-l3-(3 l 4-D\meAhQxyvhen^ acid ethyl 



The title compound was prepared from 3,4-dimethoxyacetophenone (10.00 g, 0.055 mof) by 
5 a sequence analogous to that described in example 3 yielding 0.160 g (31%) of (£HS)-3-[4- 
[3^3 t 4<linrwthoxyi>henyl^ add ethyl ester. 

1 H NMR (300 MHz, CDCfe) 6: 11-1.19 (6H t m), 2.17 (3H, s), 2.98 (2H, d), 3.37-3.45 (1H, m), 
3.58-3.65 (1H, m), 3.9 (6H, ds), 4.02 (1H f t), 4.15 (2H, q), 4 J (2H, d), 6.0 (1H, dt), 6.81-6.86 
(3H, m), 7.0 (2H, d), 7.15 (2H, d). 
10 MS 428 (M*), 382, 355,297 (100%), 207, 



EXAMPLE 12 




(£HS)^4-[3-(3,4-Dimethoxyi3h^ 



20 The title compound was prepared from (E>(S>-3^4^3^3,4-dimethoxy-phenyf)-but-2-enyloxy} 
phenyi}-2-ethoxy-propionic acid ethyl ester (example 11) (0.150 g, 0.350 mmol) and sodium 
hydroxide (1M, 1.05 ml, 1.05 mmol) by a procedure analogous to that described in example 5 
yielding 0.120 g (86%) of (EHS)-3^443-(3,4Kiimeto 
ethoxy-propfonic acid. 

25 'H NMR (300 MHz, CDCi 3 ) 8: 1.15 (3H, t), 2.15 (3H, s), 2.9-3.15 (2H, m), 3.40-3.48 (1H, m), 
3.56-3.63 (1H, m), 3.9 (6H, ds), 4.08 (1H, dd), 4.75 (2H, d), 6.01 (1H, dt), 6.80-6.91 (3H, m), 
7.0 (2H,d), 7.15 (2H,d). 
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(EHS^3^4-[3-(3,5^is-trffluorometftyf^he^ ac j d 
ethyl ester 



The title compound was prepared from 3,5-^(trffluoromethyJ)acetophenone (5.12 g, 0.02 
moQ by a sequence analogous to that described in example 3 yielding 0.370 g (73%) of (£)- 
(S)-3-{4-|3-(3 > 5-bis-tnTluoronret^ add , 

ethyl ester. 

1 H NMR (300 MHz, CDCfc) 8: 1 .1-1.25 (6H, m), 2.20 (3H. s), 2.97 (2H, d), 3.3-3.4 (1H, m), 
3.62-3.7 (1H. m). 4.0 (1H. t), 4.15 (2H. q), 4.75 (2H, d). 6.2 (1H, dt), 6.85 (2H. d), 7.2 (2H, d), 
7.78 (1H, br s). 7.87 ( 2H. br s). 
MS 504 (M*), 458, 431(100%), 373 , 267, 192 



EXAMPLE 14 




(^$>-3-{4-l3-(3,5-Bis-trifluorom 
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The title compound was prepared from (EHS)^4^3-{3,5-bis-trifluor^^ 



example 2 yielding 0.150. g (79%) of (£HS)-^4-[3-(3,5-bis-trifluoromethyt-phenyl)-faut-2- 
enyloxy]-phenyl}-2-ethoxy-proplonic add. 

1 H NMR (300. MHz, CDCfe) 6: 1.12 (3H, t), 2.18 (3H, s), 2.9 (1H, dd). 3.1 (1H. dd), 3.34-3.42 
(1H, m), 3.5-3.65 (1H, m). 4.0 (1H, dd), 4.7 (2H. d), 6.11 (1H, dt), 8.83 (2H, d), 7.19 (2H, d) 
7.72 (1 H, br s), 7.83 (2H, br s). 



(EH S)^4^3-Biphenyf^y(^IIyk)xy)^henyf]-2-ethoxy-proptonk: acid ethyl ester 



The title compound was prepared from 3-biphenyM-yl-acrylic acid ethyl ester (2.5 g, 0.01 
mot) by a sequence analogous to that described in example 3b-c yielding 0.370 g (73%) of 
(£)-(S)-3-[4-(3-biphenyl-4-yl-a!lyloxy)-phenyO-2-ethoxy-propionic acid ethyl ester. • 
'H NMR (200 MHz, CDCfe) S: 1.1-1.25 (6H. m), 2.97 (2H, d), 3.3-3.4 (1H, m), 3.52-3.7 (1H, 
m), 4.0 (1H, t), 4.15 (2H, q), 4.75 (2H, dd), 6.35-6.5 (1H. dt), 6.75 (1H, d), 6.87 (2H, d), 7.15 
(2H, d). 7.4-7.65 (9H. m). 




EXAMPLE 15 
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EXAMPLE 16 




(£HSW4-(3-Biphenyl-4-yl-an^^ acid 

The title compound was prepared from (£HSW4K3-biph8nyM-yf-allyloxy)-phenyl}-2- 
ethoxy-propionic acid ethyl ester (example 15) (0.200 g, 0.464 mmol) and sodium hydroxide 
(1M, 0.928 ml, 0.928 mmol) by a procedure analogous to that described in example 2 yield- 
ing 0.043 g (23%) of (£MSW4-(3-btohenyM-ylnal^^ acid. 
1 H NMR (300 MHz, CDCfe) 5: 1.15 (3H, t), 2.9 (1H, dd), 3.12 (1H, dd) 3.45-3,55 (2H, m). 
3.84-3.96 (2H, m), 4.1 (1H, dd), 4.7 (2H, d), 6.35-6.5 (1H, dt), 6.78 (1H, d), 6.88 (2H, d), 7.15 
(2H, d) 7.4-7.6 (9H, m). 



EXAMPLE 17 




(£HS^2-Ethoxy-3-f4^3Hiaphthalen-2-yf-but-2^n>doxy>phBny)}-propionic acid ethyl ester 

The title compound was prepared from 2-acetonaphthone (10.0 g, 0.06 mol) by a sequence 
analogous to that described in example 3 yielding 0.190 g (38%) of (E)-(S)-2-ethoxy-3-I4-(3- 
naphthalen-2-yl-but-2-enyloxy)-pheny0-propionic add ethyl ester. 
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1 H NMR (200 MHz, CDCI3) 8: 1.1-1 J (6H t m), 2.20 (3H, s), 2.95 (2H, d), 3.3-3.4 (1H, m), 
3.52^.65 (1H, m) t 3.95 (1H, t), 4.15 (2H, q), 4.76 <2H, d), 6.2 (1H f tj, 6.85 (2H t d), 7.15 (2H, 
d), 7.35-7.42 (2H, m), 7.6 (1 H, dd), 7.75-7.85 (4H,m). 



EXAMPLE 18 




(£)-(S)-2-Ethoxy^[4-(3^phthalen-2-yl-but-2^nyloxy add 



The title compound was prepared from (£H^2^thoxy^4^3^phthalei>2-yl^ut-2- 
enyloxyH)henyO-prbplonIc acW ethyl ester (example 17) (0.165 g, 0^394 mmd) and sodium 
hydroxide (1M, 0.789 ml, 0.789 mmol) by a procedure analogous to that described in exam- 
pie 2 yielding 0.030 g (19%) of (£MS)-2^ttKJxy-3W 
phenylj-proptonlc add. 

1 H NMR (400 MHz, CDCfe) 8: 1.13 (3H, t), 2.i8 (3H, s), 2.95 (1H. dd). 3.05 (1H, dd), 3.3-3.45 
(1H, m), 3.65-3.83(1 H, m). 3.95 (1H, dd), 4.72 (2H. d), 6.15 (1H, t), 6.84 (2H, d), 7.14 (2H, . . 
d), 7.35-7.45 (2H, m), 7.6 (1 H, d), 7.7-7.8 (4H, m). 



EXAMPLE 19 




(^S)-2-Ethoxy-3-{4-{3-pyrklirv2-yi-but-2-enyloxy)-pheny0-propionic add ethyl ester 
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The title compound was prepared from 2^cetylpyridine (9.6 g, 0.08 mol) by a sequence 
analogous to that described in example 3 yielding 0.230 g £3%) of (£HS>-2-ethoxy^t4-(3. 
pyrWin-2-y^but-2^nyioxy)-phenyJh3ropionlc acid ethyl ester. 

'H NMR (400 MHz, CDCI 3 ) 5: 1.1-2.5 (6H. m), 2^1 (3H, s). 2.97 (2H. d), 3.3^.4 (1H. m), 
3.58-3.64 (1H, m), 3.97 (1H, t). 4.15 (2H. q), 4.78 (2H, d), 6.65 (1H. t), 6.85 (2H, d), 7.05- 
7.15 (3H, m). 7.42 (2H, d), 7.6 (1H, dd). 8,52 (1H. d). 



EXAMPLE 20 




-Ethoxy-3-{4-(3-pyridin-2 




The title compound was prepared from (£h(S)-2-ethoxy^[4^3i3yridin-2-yl-bijtr-2-enyloxy>- 
phenylj-propionic acid ethyl ester (example 19) (0.220 g, 0.595 mmol) and sodium hydroxide 
(1 M, 1 .1 9 ml, 1 .1 9 mmol) by a procedure analogous to that described in example 2 yielding 
0.200 g (98%) of (£KS>2-ethoxy-3-{4-(3-pyria^^ 

'H NMR (300. MHz, CDCb) S: 1.2 (3H, t), 2.1 (3H, s), 2.7-285 (1H, m), 3.0-3,25 (2H, m), 3.5- 
3.6 (1H, m), 3.8-3.92 (1H, m). 4.6 (2H, d), 6.5 (1H. t), 6.75 (2H, d), 7.1-7.2 (3H, m), 7.35 (1H, 
d),7.6 (1H.t),8,5 (1H,d). 
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EXAMPLE 21 




(EHSlW4-[3-(3,5-Bis-beiTzylo^ 
ethyl ester 



The title compound was prepared from 3,5-dibenzytoxyacetopbenone (6.64 g. 0.02 moi) by a 
sequence analogous to that described in example. 3 yielding 0.460 g (53%) of (£HS>3-(4-[3. 
(3,5-bis-benzy1oxy-pheny1)-but-2-eny1ox^^ acid ethyl ester. 

'H NMR (300 MHz, CDCfe) 8: 1.1-1.21 (6H. m), 2.14 (3H, s), 2.95 (2H, d) 3.28-3.41 (1H, m), 
3.51-3.65 (1H. m), 3.94 (1H. t), 4.12 (2H, q), 4.7 (2H. d), 5.05 (4H, s), 6.05 (1H. t), 6.53-6.57 
(1H, m), 6.67 (2H, d), 6.85 (2H, d). 7.12 (2H, d), 7.3-7.45 (10H, m). 



EXAMPLE 22 
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(JEHS}^4^3^3,5-Bis-benz^^ acid 



The title compound was prepared from (£H$)^^PH3.54>is-ben^ 
enylox>^3henyl}-2-ethoxy-propionic add ethyl ester (example 21) (0.430 g, 0.741 mmol) and 
sodium hydroxide (1 M, 1 .5 ml, 1 .5 mmol) by a procedure analogous to that described in ex- 
ample 2 yielding 0.300 g (73%) of (£M$W4-[3K3,5-bis-ben^o 
phenyl}-2-ethQxy-propIonte acid. 

1 H NMR (300 MHz, CDCfe) 5: 1.15 (3H. t) f 2.1 (3H, s), Z95 (1H f dd), 3.05 (1H, dd) f 3.36-3.44 
(1H t m), 3.57-3.65 (1H, m), 4.05 (1H f dd), 4.68 (2H, d), 5.05 (4H, s), 6.05 (1H. t), 6.52 (1H, 
m). 6.65 (2H, d), 6.85 (2H, d), 7.15 (2H, d), 7.3-7.45 (10H, m). 



AMPLE 23 




(£H^2-Ethoxy-3-I4^3Hiaphthalerh2-yl^liyloxy)-ph^ acid ethyl ester 



a) 

Triethyl phosphonoacetate (8.9 g, 40.0 mmol) was added at 0°C over a period of 10 min. to a 
stirred suspension of sodium hydride (60% in oil, 1.44 g, 36.0 mmol) in dry THF (145 mL). 
After stirring at 0°C for 15 min. a solution of 2-naphthaldehyde (3.12 g, 20.0 mmol) In dry 
THF (15 mL) was added, the mixture slowly warmed to room temperature, and stirring con- 
tinued for 16h. The reaction mixture was quenched with water (100 mL) and acidified to pH 6 
with 1N hydrochloric acid. Additional water (200 mL) was added, the organic phase sepa- 
rated, and the aqueous phase further extracted with ethyl acetate (300 mL). The combined 
organic phaser vere washed with watBr (200 mL x 3) dried (MgS0 4 ), filtered and concen- 
trated In vacu live 6.5 g of crude (£)-3-naphtha!ei.-2-yl-acrylic add ethyl ester. 
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b) 

* ■ ■ 

Crude (£)-3-naphthalerv2-yl-acrylic acid ethyl ester (4.5 g, 20.0 mmol) was reduced by a 
procedure analogous to that described in example 1b. The product was purified by flash cot- 
5 umn chromatography to give 3.1 g (86%) of (£)-3^phthaIerv2-yH3rop-2-en-1-oi. 

c) 

Under an atmosphere of nitrogen, (£)-3-naphthalen-2-yl-prop-2-en-1-ol (1 90 mg, 0.8 mmol), 
tributylphosphine (323 mg, 1.6 mmol) and (S>-2-ethoxy-3-{4-hydrDxy-phenyl)-propionic acid 

1 0 ethyl ester (184 mg, 1 .0. mmd) were successively dissolved in dry benzene (20 mL). Solid 
1 , 1 '-(azodicarbonyl) diplperidine (403 mg, 1 .6 mmol) was added at 0°C with stirring. After 1 0 
min. the reaction was warmed to room temperature and the stirring continued for 1 h. The 
reaction mixture was concentrated in vacuo and the product purified by flash column chroma* 
tography, eluting with heptane/ethyl acetate (3:2), to give 180 mg (55%) of the title com- 

15 pound. 

1 H NMR (CDCIs, 300 MHz) 8: 1.15 (t, 3H), 1,22 (t, 3H), 2.95 (d, 2H), 3J28-3.40 (m, 1H), 3.55- 
3.65 (m, 1H) f 3.96 (t, 1H), 4.15 (q, 2H) f 4.72 (dd, 2H), 6.53 (dt, 1H), 6.83-6.93 (m, 3H). 7.18 
(d, 2H), 7.40-7.50 (m, 2H), 7.13 (dd, 1H), 7.72-7.85 (m, 4H). 

20 




25 (£MS^2-Ethoxy^[4-(3-naphthaten^ acid 



(EHS)-2-Ethoxy-3-[4-(3-naphthalen-2-yl-allyloxy)-pheny^ acid ethyl ester (example 

23) (170 mg, 0.42 mmol) was dissolved In ethanol (20 mL) at 35°C and sodium hydroxide 
(1N, 2.1 mL, 2.1 mmol) added. The mixture was stirred at 35°C for 1 h, the ethanol evapo- 
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rated in vacuo and the mixture acidified to pH 1 with 1N hydrochloric acid. The product was 
isolated by extraction with ethyl acetate (30. mL x 2). The combined organic phases were 
dried (MgS0 4 ) t filtered and evaporated to give 155 mg (98%) of the title compound as crys- 
tals» i 

1 H NMR (CDCfe. 300 MHz) 6: 1.18 (t, 3H), 2.90-3.12 (m, 2H), 3.35-3.48 (m, 1H). 3.55-3.68 
(m, 1H), 4.03 (q, 1H). 4.70 (dd, 2H), 6.52 (dt, 1H). 6.80-6.95 (m, 3H). 7.18 (d, 2H), 7.40-7.48 
(m. 2H), 7.60 (dd, 1 H), 7.70-7.80 (m, 4H). 



10 EXAMPLE 25 




(E)-(S>2^thoxy^4^3^Si3hanoxyiDhenyl)-ally!oxy]-phBnyf}-propionic add ethyl ester 



The title compound was prepared from 3-phenaxybenzaldehyde (4.0 g, 20.0 mmof) by a se- 
quence analogous to that described in example 23. 

1 H NMR (CDCfe, 300 MHz) 8: 1.15 (t, 3H), 1,22 (1 3H), 2.95 (d, 2H), 3.30-3.40 (m, 1H), 3.55- 
3.68 (m, 1H), 3.98 (L 1H), 4.15 (q, 2H), 4.72 (dd, 2H), 6.38 (dt, 1H), 6.67 (d, 1H), 6.83-6.93 
20 (m, 3H). 6.97-7.20 (m. 7H), 7.22-7.38 (m, 3H). 
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EXAMPLE 26 




(£HS^2-Ethoxy-3-{4-[3-(3i3hen^ acid 



(EHS^2-Ethoxy-3^4-[3-(3-pherKDxy-pher^ add ethyl ester (ex- 

ample 25) (150 mg, 0.34 mmol) was dissolved In ethanol (7 mL) and sodium hydroxide (1N, 
4.4 mL, 4.4 mmol) added. The mixture was heated slightly to obtain a dear solution and then 

* 

stirred at room temperature for 1.5 h. The ethanol was evaporated In vacuo and the mixture 
addified to pH 1 with 1 N hydrochloric add. The product was isolated by extraction with ethyl 
acetate (40 mL x 2). The combined organic phases were dried (MgS0 4 ), filtered and evapo- 
rated to give 1 30 mg (91 %) of the title compound as an oil. 

1 H NMR (CDCfe, 300 MHz) 5: 1.18 ft 3H), 2.95 (dd, 1 H) ( 3.08 (dd, 1H), 3.38-3.50 (m, 1H) t 
3.55^-65 (m, 1H), 4.05 (q, 1H), 4.65 (dd, 1H), 6.35 (dt, 1H), 6.66 (d, 1H), 6.85-6.92 (m, 3H), 
6.98-7^0 (m r 7H), 7.25-7.40 (m, 3H). 



EXAMPLE 27 




(S)-3-[4-{2-Ben2ofuran-3-yl-allyloxy)-phenyl]-2-ethoxy-propionic add ethyl ester 
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- 1 

* - # • 

The title compound was prepared from benzo[b]furan-2-carboxaldehyde (9.8 g, 0.07 moQ by 
a sequence analogous to that described in example 23. 

1 H NMR (CDCfe. 300 MHz) 8: 1.15 (t 3H), 1.22 (t, 3H). 2.95 (d, 2H), 3.30-3.42 (m, 1H), 3.55- 
5 3.65 (m, 1 H), 3.98 (L 1 H), 4.1 5 (q. 2H), 4.73 (d, 2H), 6.65-6.70 (m, 3H). 6.88 (d. 2H), 7. 15 (d, 
2H). 7.20-7-30 (m, 2H). 7.45 (d, 1H), 7.53 (d, 1H). 



EXAMPLE 28 

10 




. (S)-3-[4-(2-Beraofarari-3-yl^^ acid 

15 The title (impound was prepared from (S^ , 
ethoxy-propionic acid ethyl ester (example 27) (127 mg, 0.3 mmol) by a procedure analo- 
gous to that described in example 26. 

1 H NMR (CDC!* 300 MHz) 8: 1.15 (t, 3H), 3.30 (dd, 1H), 3.08 (dd, 1H), 2.38-3.50 (m, 1H), > 
3.55-3.65 (m, 1H), 4.05 (q, 1H). 4.72 (d, 2H), 6.55-6.68 (m. 3H), 6.90 (d, 1H). 7-13-7.30 (m, 
20 5H), 7.42 (d, 1H), 7.50 (d, 1H). 
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EXAMPLE 29 




(£MS)-3^4-[3^4-Benzyla^ acid ethyl ester 



The title compound was prepared from 4-benzyloxybenzaldehyde (21 .2g, 0.1 mol) by a se- 
quence analogous to that described in example 23. The title compound was purified on 
HPLC, using ethyl acetate/heptane (20:80) as eluent. 

1 H NMR (CDCIa, 300 MHz) 5: 1.15 (t, 3H), 1.22 (t, 3H), 2.95 (d, 2H), 3.35 (m, 1H), 3.6 (m, 
1H), 3.98 (t 1H), 4.15 (q, 2H) f 4.65 (dd f 2H), 5.05 (s f 2H), 2.28 (dt, 1H), 6.65 (d, 1H), 6.85 (d, 
2H), 6.93 (d, 2H), 7.15 (d, 2H), 7.30^7.48 (m, 7H). 



EXAMPLE 30 




O 



(£>(S)^4^3-(4-Benzyloxyi)henyl>^llyIoxy>phen acid 
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The title compound was prepared from (EH^-^4-[3-(4-Benzyloxy^phQnyl)-aJlyjoxy> 
phenyU-2-ethoxy-proplonlc acid ethyl ester (example 29) (80 mg, 0.17 mmol) by a procedure 
analogous to that described in example 26. 

1 H NMR (COO, 300 MHz): 1.18 (t, 3H), 2.95 (dd, 1H), 3.12 (dd. 1H), 3.45-3.60 (m, 2H), 4.15 
(dd, 1H), 4.65 (dd, 2H), 5.06 (s, 2H). 6.25 (dt, 1H). 6.65 (d, 1H), 6.90 (d. 2H), 6.93 (d, 2H), 
7.15 (d, 2H), 7.30-7.45 (m, 7H). 



EXAMPLE 31 



o 

(£HS)-3-{4-(3-Ben2oI1 ,3]dioxoi-5-yi-allytoxy)-phenyfJ-2-ethoxy-propfonic acid ethyl ester 

The title compound was prepared from piperonal (3.0 g, 20 mmol) by a sequence analogous 
to that described in example 23. The title compound was purified on HPLC, using ethyl ace- 
tate/heptane (10:90) as eluent 

'H NMR (CDCIs, 300 MHz) 8: 1.15 (t, 3H), 1.22 (t, 3H), 2.96. (d. 2H), 3.30-3.42 (m, 1H), 3.55- 
3.65 (m, 1H), 3.97 (t 1H). 4.15 (q, 2H), 4.63 (dd. 2HX 5.96 (s. 2H). 6.25 (dt, 1H). 6.63 (d, 
1H), 6,75 (d. 1H), 6.80-6.90 (m, 3H), 6.95 (d. 1 H), 7.15 (d, 2H). 
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EXAMPLE 32 




OH 



(£HS>-3-[4-(3-Benzo[1 , 3]dioxol^yl^llyfoxy)^henyl]-2^thoxyi)rc>pfonlc acid 



The title compound was prepared from (E)-(S)-S-[4-(3-ben20[1 ,3]dloxol-5-yf^lyioxy)-phenyl]- 
2-ethoxy-propionic acid ethyl ester (example 31) (100 mg, 0.25 mmol) by a procedure analo- 
gous to that described In example 26. 

1 H NMR (CDCI* 300 MHz): 1.18 ft 3H), 2.95 (dd, 1H), 3.08 (dd, 1H) f 3.383.50 (m. 1H), 
3.55- 3.68 (m, 1H), 4.05 (dd, 1H), 4.65 (dd, 2H), 5.95 (s, 2H), 6.25 (dt, 1H), 6.63 (d t 1H), 6.75 
(d, 1H), 6.83 (dd, 1 H), 6.88 (d, 2H), 6.95 (d, 1H), 7.17 (d, 2H). 



EXAMPLE 33 




(EHS)-3-{4-I3-(4rAllylQxy-pheny^ acid ethyl ester 
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The title compound was prepared from 4-allytoxybenzaldehyde (3.24 g, 20 mmol) by a se- 
quence analogous to that described in example 23. The title compound was purified on 
HPLC, using ethyl acetate/heptane (1 0:90) as eluent 

'H NMR (CDCIs. 300 MHz) S: 1.18 (t, 3H), 1.22 (t, 3H), 2.95 (d, 2HX 3.30-3.42 (m, 1 H), 3.55- 
3.68 (m, 1H). 3.98 (t, 1H), 4.17 (q, 2H), 4.53 (d, 2H). 4.55 (dd. 2H). 5.29 (dd, 1H), 5.40 (dd, 
1H), 5.97-6.13 (m. 1H). 6.28 (dt, 1H), 6.65 (d, 1H), 6.88 (d, 4H), 7.15 (d, 2H), 7.35 (d, 2H). 



(EHSW4-T>{4^Allytoxy^heflyl)-^^ 



The title compound was prepared from (£>(S)-344-{3-(4^Iiyloxyi>henyl)^llyloxy^phenyl}-2- 
ethoxy-proplonlc acid ethyl ester (example 33) (40 mg, 0.1 mmol) by a procedure analogous 
to that described in example 26. 

1 H NMR (CDCIs, 300 MHz): 1.18 (t, 3H), 2.95 (dd, 1H). 3.10 (dd, 1H), 3.39-3.50 (m, 1H), 
3.53-3.65 (m. 1H), 4.05 (dd, 1H), 4.53 (d, 2H), 4.65 (d, 2H), 5.29 (dd, 1H), 5.40 (dd. 1H), 
5.98-6.14 {m, 1H), 6.28 (dt, 1H), 6.65 (d, 1H). 6.8*6.95 (m, 4H), 7.15 (d, 2H), 7.35 (d.2H). 



EXAMPLE 34 
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EXAMPLE 35 




(EM$)^4^3-BenzDfuran-7-yl-all^^ acid ethyl ester 



The title compound was prepared from benzofuran-7-carbc3xaldehyde (1.46 g, 10 mmol) by a 
sequence analogous to that described In example 23. 

1 H NMR (CDCfe. 300 MHz) 8: 1.15 (t 3H), 1.22 (t, 3H), 2.95 (d, 2H), 3.30-3.42(m, 1H). 3.55- 
3.65 (m, 1H), 3.98 (t, 1H), 4.15 (q, 2H), 4.75 (dd, 2H), 6,79 (d. 1H). 6.87-7.00 (m. 4H). 7.13- 
7.30 (m, 4H), 7.50 (dd, 1H), 7.65 (d, 1 H). 



(£HS>3^4-(^Ben2ofuran-7-yl-allyioxy)-phenyI}-2-ethoxy-propionic add 



The title compound was prepared from (EH^H4-(3-benzoturan-7-yl^|yloxy>pheny|]-2- 
ethoxy-propionic acid ethyl ester (example 35) (100 mg, 0.25 mmol) by a procedure analo- 
gous to that described in example 26. 



EXAMPLE 36 




o 
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1 H NMR (CDCfe, 300 MHz) 5: 1.15 (t 3H), 2.95 (dd, 1H), 3.08 (dd, 1H), 3.35-3.48 (m, 1H) 
3.55-3.58 (m, 1H), 4.03 (dd. 1H), 4.75 (dd, 2H\ 6.78 (d, 1H), 6.90-7.00 (m, 4H), 7.13-7.32 
(m. 4H), 7.50 (dd, 1H), 7.65 (d, 1H), 10.1 (bs, 1H). 



EXAMPLE 37 




(S)^[4^3^n2o[1,3]dioxol^y^l)y»oxy)-pheny^2^thoxyi3ropioriic acid ethyl ester 



The title compound was prepared from 2,3-metrryienedirocytenzataerryde (1.5 g. 10 mmol) by 
a sequence analogous to that described in example 23. 

*H NMR (CDCU. 300 MHz) 5: 1.18 (t, 3H). 1.22 (t, 3H), 2.95 (d, 2H). 3.30-3.42 (m, 1H), 3.55- 
3.65 (m, 1H), 3.97 (t. 1H), 4.15 (q. 2H). 4.65 (d, 2H), 6.00 (s, 2H), 6.55-6.92 (m. 7H), 7.15 (d, . 
2H). 



EXAMPLE 3B 




(S>3-{4-(3-Ben2o[1 .3}dioxo!^ytellyloxy^^ add 
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The title compound was prepared from (S)-3-[4-<3-benzo[1 f 3]dbxol-4-y4-allyloxy)-phenyl]-2- 
ethoxy-propionic add ethyl ester (example 37) (100 mg, 024 mmol) by a procedure analo- 
gous to that described in example 26. 

1 H NMR (CDCI 3> 300 MHz) 8: 1.17 (t. 3H), 2.95 (dd f 1H), 3.05 (dd, 1H), 3.3S3.48 (m, 1H), 
3.55-3.88 (m, 1H) f 4.03 (dd f 1H), 4.65 (d t 2H), 6.00 (s f 2H), 6.55-6.95 (m, 7H), 7.19 (d, 2H). 



(£V(S)-2 r Ethoxy^4-[3-(9H-fluorerH2-yl>^lyloxy^phenyl>^ acid ethyl ester 



The title compound was prepared from fluorene-2-carboxaldehyde (9.7 g, 50 mmol) by a se- 
quence analogous to that described in example 23. 

1 H NMR (CDCfe, 300 MHz) 6: 1.18 (t, 3H), 1.22 (t 3H), 2.97 (d, 2H), 3.32-3.42 (m, 1H) f 3.55- 
3.67 (m t 1H), 3.90 (s. 2H), 3.98 (t, 1H), 4.16 (q, 2H), 4.70 (dd, 2H), 6.45 (dt, 1H) f 6.80 (d, 
1H) P 6.90 (d, 2H). 7.1 (d f 2H), 7.24-7.46 (m, 3H) f 7.55 (d, 1H), 7.62 (s, 1H), 7.72-7.80 (m, 
2H). 



EXAMPLE 39 




o 



(C) 2003 Copyright Derwent Information Ltd. 



WO 01/55085 



81 



PCT/DK01/00058 



EXAMPLE 40 




(EMS^2^thox>^4^9H^ add 



The title compound was prepared from (£M$>-2^thoxy-3^443-(9^ 
phenylj-propionic acid ethyl ester (example 39) (275 mg, 0.6 mmol) by a procedure analo- 
gous to that described in example 26. 

'H NMR (CDCI3, 300 MHz) 8: 1.20 (t, 3H). 3.46 (dd. 1H), 3.12 (dd, 1H). 3.43-3.65 (m, 2H), 
3.90 (s. 2H), 4.05 (dd, 1H), 4.70 (dd, 2H). 6.46 (dt, 1H), 6.80 (d, 1H), 6.92 (d, 2H), 7.17 (d, 
2H), 7.23-7.46 (m, 3H), 7.53 (d, 1H), 7.60 (s, 1H). 7.70-7.80 (m. 2H). 

* i . ' 

EXAMPLE 41 




(S)-2-Ethoj7-3-I4-(3-quinolir>-2-yl-allyIc^)-phenyO-proplonlc acid ethyl ester 



The title compound was prepared from 2-quinoline-carboxaJdehyde (5.12 g, 325 mmol) by a 
sequence analogous to that described in example 23. 
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1 H NMR (CDCI3, 300 MHz) 5: 1.18 (t, 3H), 1.22 (t, 3H), 2.98 (d, 2H), 3.32-3.42 (m, 1H), 3.55- 
3.66 {m, 1H), 3.98 (t, 1H), 4.17 (q, 2H). 4.80 (d, 2H). 6.92 (d, 2H), 7.02 (m, 2H), 7.18 (d, 2H), 
7.47-7.60 (m, 2H), 7.70 (dt, 1H), 7.78 (d, 1H), 8.05 (d, 1H) r 8.13 (d, 1H). 

5 

EXAMPLE 42 




10 (^2-Ethoxy-3-[4-(3^ulru>IIrv-2-yl-allyloxy)-phenyO-propionicadd 

t 

. * . ■ • ' . ■ 

- t V ■ ..•> . ■ ■ . 

< . , * ■ ■ .« 

(S)-2-Ethoxy-3-[4^3KiuinoUiv2^ acid ethyl ester (example 41) . 

■ 

(150 mg, 0.37 mmol) was dissolved in ethanol (2 mL) and sodium hydroxide (1N, 2.0 mU 2.0 
mmol) added. The mixture was stirred at room temperature for 16 h. The reaction mixture 
15 was concentrated in vacuo> added 2-propanol (2 mL) and diethyl ether (2 mL). The title com- 
pound was isolated by filtration. 

1 H NMR (CDQa/MeOD, 300 MHz) 5: 1.12 (t, 3H), 2.83 (dd, 1H), 3.02 (dd f 1H) f 3.32 (m, 1H), 
3.56 (dd, 1H), 3.84 (dd, 1H), 4.85 (d, 2H) t 6.90-7.10 <m f 4H), 7.25 (m, 2H), 7.5-7.6 (m, 1H), 
7.68-7.75 (m, 2H) f 7.85 (d, 1H), 8.03 (d, 1H), 8.23 (d, 1H). 

20 
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EXAMPLE 43 




(^S)-3-{4-{3K3>Bis4>enzyld^ add ethy j 

ter 



"Hie title compound was prepared from 3,5-dlbenzyloxybenzaIdehyde (3.1 g, 9.7 mmol)by a 
sequence analogous to that described in example. 23. 

'H NMR (CDCU, 300 MHz) 8: 1.16 (t, 3H), 122(1 3H). 2.96 (d, 2H), 3.30-3.42 (m, 1H). 3.54- 
3.65 (m. 1H); 3.98 (L 1H), 4.17 (q, 2H), 4.65 (d, 2H), 5.02 (s. 4H). 6.38 (dt, 1H), 6.55 (s. 1H), 
6.58^.70 (m, 3H), 6.88 (d. 2H). 7.15 (d, 2H), 7.30-7.45 (m. 10H). 
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(EMS)^4-[3-(3 1 5^is4)enzyloxyi^ 



The title, compound was prepared from (£>(S)^443-(3 1 54Dis-benzyloxy^)henyl)^llyloxy]» 
phenyl}-2-ethoxy-propionic acid ethyl ester (example 43) (587 mg, 1.1 mmol) by a procedure . 
analogous to that described in example 26. 

1 H NMR (CDCU, 300 MHz) 5: 1.15 (t, 3H), 2.95 (dd, 1H) # 3.08 (dd, 1H), 3.38-3.48 (m t 1H), 
3.54-3.65 (m 1H)> 4.03 (dd, 1H), 4.65 (d, 2H), 5.03 (s, 4H), 6.35 (dt, 1H) f 6.54 (t, 1H), 6:60- . 
6.70 (m f 3H), 6.88 (d, 2H), 7.16 (d, 2H), 7.30-7:45 (m f 10 H) 



EXAMPLE 45 
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(£HSW4W3,5-Dimeth0>^^ acid ethyl ester 

The title compound was prepared from 3,5 dimethoxybenzaldehyde (5.5 g, 33.1 mmol) by a 
sequence analogous to that described in example 23. 

5 'H NMR (CDCI* 300 MHz) 8: 1.18 (t, 3H), 1.22 (t 3H), 2.95 (d, 2H), 3.30-3.40 (m, 1H), 3.53- 
3.65 (m, 1H), 3.78 (s, 6H). 3.97 (t 1H), 4.15 (q, 2H), 4.65 (dd, 1H), 6.33-6.43 (m, 2H), 6.55 
(d. 2H). 6.88 (d, 2H), 7.15 (d. 2H). 



10 EXAMPLE 46 




(EMS>3-{4K3K3,5-Dlmethoxy-ph^ 




15 

The title compound was prepared from (£HS>-3-{443^3,5-dlniethoxy-phenyi>^llytoxyJ- 
phenyl}-2-e1hoxy-proptonic acid ethyl ester (example 45) (300 mg, 0.7 mmol) by a procedure 
analogous to that described in example 26. 

1 H NMR (CDCfe, 300 MHz) 8: 1.18 (L 3H), 2.95 (dd, 1H), 3.07 (dd, 1H), 3.37-3.48 (m, 1H). 
20 3.55-3.67 (m, 1 H), 3.80 (s. 6H), 4.05 (dd, 1 H), 4.67 (d, 2H), 6.33^.45 (m, 1 H), 6.55 (d. 2H), 
6.65 (d, 1 H), 6.88 (d. 2H), 7.18 (d, 2H). 
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EXAMPLE 47 




o 

5 (£HS^2^thoxy^4-(3^henanthren-9-yl^lytoxy)iDhenyl]i3roplonic acid, ethyl ester 



The title compound was prepared from phenanmrene-9-carfooxaMehyde (4.1 g, 20.0 mmol) 
by a sequence analogous to that described in example 23. 

'H NMR (CDCfe, 300 MHz) S: 1.16 (t, 3H), 1.22 (t 3H), 2.95 (d, 2H), 3.30-3.42 (m, 1H). 3.53- . 
10 3.65 (m,1H), 3.98 (t, 1H), 4.15 (q, 2H), 4.47 (d, 2H), 6.47 (dt. 1H). 6.74 (d, 2H), 7.08 (d, 2H), 
7.38 (d, 1H), 7.53-7.70 (m, 4H), 7.82 (s r 1H),7.85 (d, 1H), 8.15 (d. 1H), 8.65 (d. 1H), 8.72 (d, 
1H). 



15 EXAMPLE 48 




(£MS)-2-Ethoxy-3-{4-[3-(2^thox^^ acid ethyl 

20 ester 
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The title compound was prepared from 2-methoxy-1 -naphthaldehyde (4.1 g, 22.1 rnmoT) by a 
sequence analogous to that described in example 23. 

1 H NMR (CDCIa, 300 MHz) 8: 1.16 (t, 3H), 1.22 (t, 3H). 2.97 (d, 2H), 3.30-3.42 (m, 1H), 3.55- 
3.65 (m, 1H), 3.93 (s, 3H). 3.97 (t, 1H). 4.15 (q, 2H), 4.85 (d, 2H). 6.48 (dt 1H), 6.95 (d. 2H), 
5 7.10-7.35 (m, 5H), 7.45 (dt, 1 H). 7.75-7.78 (m, 2H), 8.12 (d, 1H). 



EXAMPLE 49 




(£H^2-Ethoxy-3K4-[3-(2-methoxy-naph^ acid 



The title compound was prepared from (£>-(S)-2-ethoxy-344-[^2-methoxy-naphthal6n-1-yr)- 
altyloxy]-phenyf}-propionic acid ethyl ester (example 48) (327 mg, 0.75 mmol) by a procedure 
analogous to that described in example 26. 

'H NMR (CDOs, 300 MHz) 5: 1.16 (t, 3H), 2.95 (dd, 1H), 3.08 (dd, 1H). 3.35-3.48 (m, 1H), 
3.53-3.65 (m. 1H). 3.93 (s. 3H), 4.05 (dd, 1H), 4.82 (dd, 2H), 6.49 (dt, 1H), 6.95 (d, 2H), 7.13 
(d, 1H), 7.20 (d, 2H), 723-7.35 (m, 2H), 7.44 (dt, 1H), 7.74 (d, 2H), 8.12 (d, 1H). 



EXAMPLE 50 




Br 
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(£HS)^thyl 3^4^3K4-BromophOT^ 



a) 

Sodium (5.52 g, 0.24 mqQ was added to ethanol (250 ml) at 20°C and the mbcture stirred untD 
the metal had fully reacted. Triethyl phosphonoacetate (62.72 g, 0.28 mol) was added,, the 
mixture stirred for 20 min, then a solution of 44Komoac^ophenone (39.81 g, 0.20 md) in 
ethanol (250 mf) was added and the reaction mixture heated to 80 ? C under reflux for 17h. 
The solution was cooled, the ethanol evaporated and the resulting orange residue partitioned 
between 1N HCI (200 ml) and ethyl acetate (200 ml). The aqueous layer was collected and 
further extracted with ethyl acetate (2 x 200 ml). The organic layers were combined, washed 
with brine, dried (MgS0 4 ) and evaporated to an orange gum. This was purified by column ■ 
chromatography on silica gel (3% diethyl ether in n-heptane eluent) to give the product, (£> 
ethyl 3^44>romophenylH>ut-2-enoate, as a colourless ofl; 44.08 g (82%) 
% H NMR (300 MHz, CDCI3) 8: 1.31 (3H, t), 2.54 (3H, s), 4.21 (2H, q), 6.11 (1H, s),7.34 (2H, 
dm), 7.48 (2H, dm). MS: 268/270 (M*), 240/242, 239/241, 196/198, 116, 115 (100%). 
. Microanalysis Calculated % C: 53.55, H: 4.87. Found % C: 53.86, H: 4.90. . < , 

* ■ * 

A 1 M solution of DIBAL-H In toluene (42 ml, 42 mmol) was added dropwlse, at -7p°C over . 
30 min, to a stirred solution of (£>ethyl 3^4-bromophenyl)-but-2-enoatB (4.55 g, 16.92 mmol) 
in dry THF (1 00 ml), and the mixture stirred for 1 h. Methanol (5 ml) was carefully added, fol- . 
lowed by 1N HCI (300 ml) and the resulting mixture extracted with ethyl acetate (3 x 200 ml). 
The combined organic extracts were washed with brine, dried (Na2S0 4 ), and evaporated to 
give the crude product as an off-white solid, which was purified by recrystaUfsatlon from hot 
1 :4 etherm-heptane (250 ml) to give the product (£)^4-bromophenylH>ut-2-en-1-ol as col- 
ourless needles: 3.10 g (81%) 

Mpt 58-59.5*C. 'H NMR (300 MHz, CDCfe) 8: 1.41 (1H, br s), 2.05 (3H, d), 4.38 (2H, d), 5.96 
(1H, tq), 727 (2H. dm), 7.44 (2H, dm). MS: 226/228 (M*), 211/213, 193/195, 183/185, 147 
(100%), 132, 129, 115. Microanalysis Calculated % C: 52.89, H: 4.88, Bn 35.18. Found C: 
53.24, H: 4.86, Bn 35.08. 
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Azodicarboxylic dlplperidide (0.756 g, 3.0 mmol) was added at 0-5°C to a stirred solution of 
tributylphosphine (0.74 ml. 0.61 g f 3.0 mmol), (SJ-ethyl 2^thoxy^4-hydroxyphenyl>- 
5 propionate (0.500 g f 2.1 0 mmol) and (^3-(4-bromopheny!H)ut-2-er>-1-6l (0.454 g, 2.0 
mmol) In dry benzene (20 ml), the mixture wanned to room temperature, and sirred for 2.5 
days. The resulting mixture was diluted with water and ethyl aoelate (50 ml each), the aque- 
ous layer collected and further extracted with ethyl acetate (50 ml). The organic layers were 

* 

combined, washed with brine, dried (MgS0 4 ) and evaporated. The crude product was then 
10 purified by column chromatography on silica gel (20% ethyl acetate in n-heptane ebeht) to 
give (£HS>ethyl 3K4^44>ronrK*heriyO^^ as an 

oil; 0.780 g (87%). 

1 H NMR (300 MHz, CDCy 8: 1.17 (3H, t). 1.22 (3H, t), 2.10 (3H. s), Z96 (2H. d)| 3.30-3.45 
(1H, m), 3.55-3.70 (1H. m), 3.98 (1H, t), 4.17 (2H. q), 4.70 (2H. d). 6.04 (1H, t), 6.86 (2H, m), 
15 7.16 (2H. m), 7.29 (2H, m), 7.44 (2H, m). 



EXAMPLE 51 



20 




(EHS)-3-{4^4-BroiTOphenvl)-^^ add 



Sodium hydroxide (1M, 1.10 ml, 1.10 mmol) was added to a solution of (£HS)-ethyl 3-{4-[3- 
25 (44>ronx3phenyf)4>ut-2^nylo)o']^enyi}-2-ethox>^roplonate (example 50) (0.245 g, 0.548 
mmol) in ethanol (1 0 ml) and the mixture stirred at room temperature for 1 8 h. The resulting 
mixture was partitioned between water (50 ml) and ethyl acetate (50 ml) and the aqueous 
layer acidified to pH1 by addition of 1N HCI. The aqueous layer was separated and further 
extracted wit *hy| acetate (2 x 50 ml). The combined organic layers were washed with 
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brine, dried (MgS0 4 ), evaporated and vacuum dried at 40°C for 18 h, to give (£)-(S)-3-{4-t3- 
(4-brorrK)phenyl)-but-2-enyloxy]-phenyl}-2-ethoxy-prop!onic acid as a colourless gum which 
contained 0. 1 molar equivalents of ethyl acetate; 022 g (96%). 
1 H NMR (300 MHz, CDCfe) & 1.18 (3H, t), 1.26 (ethyl acetate impurity, 0.3H. t), 2.04 (ethyl 
5 acetate impurity, 0.2H, s). 2.11 (3H, s), 2.96 (1H, dd), 3.08 (1H, dd), 3.40-3.55 (1H, m), 3.55- 
3-68 (1H, m), 4.06 (1H. dd), 4.15 (ethyl acetate impurity, 0.2H, q), 4.70 (2H, d), 6.04 (1H, t), 
6.88 (2H, m), 7.17 (2H, m), 7.29 (2R m), 7.44 (2H, m), carboxyfic acid proton not observed. 
LCMS: 441/443 (M+Na), 209/211 (100%). 

10 

EXAMPLE 52 




15 (£HS)-Ethyi S-^p^'^hloro-biphen^ 



Tetrakis(triphenylphoshine)palladium(0) (0.26 g, 0.22 mmd, 4 mol%) was added, under ni- 
trogen, to a stirred solution of (£)-ethyi 3-(44>romophenyl)-but-2-enoata (1.5 g, 5.57 mmo!) 

20 {prepared as detailed in example 50 a} in DME (70 ml), and the resulting orange coloured 
solution stirred at room temperature for 10 rnia Aqueous 2M sodium carbonate (16.7 ml, 
33.4 rnmol) was then added, the mixture stirred for 10 min, then 4-chlorophenyl boronic acid 
(1 .3 g, 8.36 mmol) was added, and the reaction mixture heated to 80°C for 18 h, under re- 
flux. The reaction mixture was diluted with 1N HCI (10Q ml) and the products extracted into 

25 ethyl acetate (2 x 1 00 ml). The combined organic extracts were washed with brine, dried 
(MgS0 4 ), and evaporated to give the crude product, which was purified by column chroma- 
tography on silica gel (20% ethyl acetate in n-heptane eluent) to give the product, (E)-ethyl-3- 
(4^!oro-biphenyl-4-yf)-but-2-enoate as a colourless solid; 1 . 1 7 g (70%). 
*H NMR (300 MHz, CDCfe) 5: 1.33 (3H, t), 2.60 (3H, s), 4.23 <2H, q) f 6.20 (1H, s), 7.41 (2H. 

30 m), 7.52 (2H, m). MS: 300/302 (100%, M*), 271/273, 255/257, 228/230, 165. 
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b) 

A 1 M solution of DIBAL-H in toluene (10 ml, 10 mmoJ) was added dropwise, at -70°C over 
10 min, to a stirred so|utton of (E)^yi^4<<Woro-bip^ (1.0 g r 3.32 

5 mmoO in dry THF (25 ml), and the mixture warmed to room temperature over 4 h. Methanol 
(1 ml) was carefully added, followed by 1N HQ (50 ml) and the resulting mixture extracted 
with ethyl acetate (2 x 50 ml). The combined organic extracts were washed with brine, dried 
(MgS0 4 ), and evaporated to give the product, (£)^4'H^iloro^IphenyM-ylH)ut-2-en-1 -ol as 
a colourless solid: 0.86 g (100%). 

Mpt 137-142X. 1 H NMR (300 MHz. CDCfe) 8: 1.79 (1 H. br s), 2.11 (3H, d). 4.40 (2H, d), 
6.05 (1H, tq). 7.41 (2H, dm), 7.45-7.60 (6H, m). 

c) 

Azodicarboxylic dipiperidide (0.731 g, 29 mmol) was added at 0-5°C to a stirred solution of 
tributyiphosphine (0.71 ml, 0.56 g, 29 mmoJ), (Sj-ethyt 2-ethoxy-3-{4-hydraxypherTyf> 
propionate (0.483 g, Z03 mmol) and (£W4'-chloro^henyM-yl)-but-2-en-1 -ol (0.500 g, 
1 .93 mmol) in dry benzene (1 5 ml), the mixture warmed to room temperature, and stined for 
3 h. The resulting mixture was diluted with water and ethyl acetate (30 ml each), the aqueous 
layer collected and further extracted with ethyl acetate (30 ml). The organic, layers were com- 
bined, washed with brine, dried (MgS0 4 ) and evaporated. The erode product was then purl- 
fieri by column chromatography on silica (20% ethyl acetate in n-heptane etuent) to give (£> 
(Sjhethyl 3-{4-P-(4 , <htoro-bIpne^ as a 

gum; 0.69 g (75%). 

1 H NMR (300 MHz, CDOs) fi: 1.17 (3H. t), 1.23 (3H. t). 2.16 (3H, s). 2.96 (2H, d), 3.30-3.45 
(1H, m), 3.55-3.68 (1H. m). 3.98 (1H, t), 4.17 (2H, q), 4.74 (2H, d), 6.12 (1H, t), 6.88 (2H, m). 
7. 1 8 (2H, m), 7.40 (2H, m), 7.45-7.60 (6H, m). 



EXAMPLE 53 
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.... y • ■ 

(EHSW4^4 , <Morc^ acid 

» ' ■ * ' i .."-.•» 

i * ■ ■ * 

Sodium hydroxide (1 M, 2.3 ml, 2.3 mmol) was added to a solution of (£)-(S>ethyl 3-(4-[3-(4 - 
5 dikro-biphenyl^yl)-^ (example 52) (0.600 jj, 1.25 

mmol) in ethanol (10 mQ and the mixture stirred at room temperature for 18h, then heated to 
80 D C for 2 h. The resulting mixture was partitioned between water (50 ml) and ethyl acetate 
(50 ml) and the aqueous layer acidified to pH1 by addition of 1 N Ha. The aqueous layer was 
separated and further extracted with ethyl acetate (2 x 50 ml). The combined organic layers 
10 were washed with brine, dried (MgS0 4 ), evaporated, and the product arid vacuum dried at 
40°C for 72 h, to give (£MS)^443-(4^loro4>^ 
ethoxy-propionic acid as a colourless soDd; 0.53 g (94%). 

1 H NMR (300 MHz, CDCI 3 ) S: 1.18 (3H, t), 2.16 (3H, s) f 2.97 (1H, dd), 3.08 (1tf, dd), 3.4*. 
3.53 (1H, m), 3.55-3-68 (1H, m), 4.07 (1H, dd), 4.74 (2H, d), 6.11 (1H, t), 6.90.(2H, m), 7.17 
1 15 (2H, m), 7.39 (2H, m), 7.45-7.60 (6H, m), carboxyllc add proton not observed. . 

• * i • 

, » _ i * 

EXAMPLE 54 




(EM^thyl 2-Ethoxy^4-[3^ 
propionate 



25 a) 

Tetrakis(triphenylphosh[ne)paliadium(0) (0.20 g, 0.18 mmol, 4 mol%) was added, under ni- 
trogen, to a stirred solution of (£>3-(4-bromophenyf}-but-2-en-1 -ol (1.0 g, 4.40 mmol) {pre- 
pared as detailed in example 50 b} in DME (55 ml), and the resulting orange coloured solu- 
tion stirred at room temperature for 10 min. Aqueous 2M sodium carbonate (13.2 mi, 26.4 
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mmol) was then added, the mixture stirred for 10 mln, then 5-isopropyl-2- 
methaxyphenyiboronic acid (1 28 g, 6.60 mmol) was added, and the reaction mfodure heated 
to 80°C for 18 h, under reflux The reaction mixture was diluted with 1N HCI (100 ml) and the 
products extracted into ethyl acetate (2 x 1 00 ml). The combined organic extracts were 
5 washed with brine, dried (MgS0 4 ), and evaporated to give the crude product, which was puri- 
fied by column chromatography on silica gel (1 % methanol in dicMoromethane eluent) to give 
the product, S-CS'-isopropyW'wnethaxy^^ as a colourless oil; 1.15 g 

(88%). . ... 

1 H NMR (300 MHz, CDCfc) 6: 1.26 (6H. d), 1.33 (1H, br t), 2.12 (3H, s). 2.91 (1H, septet); 
10 3.80 (3H, s), 4.30 (2H, br t), 6.04 (1H. 7), 6.92 (1H. d), 7,15-7.20 (2H, m), 7.42-7.55 (4H, m). 
MS: 296 (100%, M*), 281, 263, 253. 

•b) 

(0.756 g, 3.0 mmol) was added at 0-5°C to a stirred solution of 
L61 g, 3.0 mmol), (S>ethyl 2-ethoxy-3-(4-hydroxyphenyl)- . 
propionate (0.50 g, 2.10 mmol) and 3^5'Hsoprapy^Z-^thoxy^iphenyl^yl)-out-2-er>-1-ol 
(0.593 g, 2.0 mmol) In dry benzene (1 5 ml), the mixture warmed to room temperature, and 
stirred for 4 h. The resulting mixture was diluted with water (1 00 ml) and ethyl acetate (50 
ml), the aqueous layer collected and further extracted with ethyl acetate (50 ; ml). The organic 
20 layers were combined, washed with brine,, dried (MgS0 4 ) and evaporated. The crude product 
was then purified by column chromatography on silica (10% ethyl acetate in n-heptane elu- 
ent) to give (£MS)-ethyl 2-ethoxv-3-{4-{3-(5^^rop^^ 
enyfoxy]-phenyl}-propionat8 as a colourless oil; 0.67 g (65%). 

'H NMR (300 MHz, CDCfe) 5: 1.17 (3H, t), 1.22 (3H, t). 1.26 (6H, d), 2.16 (3H,s), Z91 (1H, 
25 septet), 2.96 (2H, d), 3.30-3.45 (1 H, m), 3.54-3.66 (1 H, m). 3.79 (3H. s), 3.98 (1H, t), 4.17 
(2H, q), 4.74 (2H. d). 6.10 (1H, t), 6.84-6.95 (3H. m), 7.12-720 (4H, m), 7.42-7.57 (4H, m). 
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EXAMPLE 55 




propionic add 



The title compound was prepared from (EHS)-ethyl 2^thoxy-3-{4-[3-(5 , -isopropyl-2 - 
mefoox^iphenyl^yl)-but-2-er^ (example 54) (0.50 g, 0.968 mmol) 

and sodium hydroxide (1M, 1.93 ml, 1.93 mmol) by a procedure analogous to that described 
in example 51, yielding (EM^2^thoxy-iH443^5Msopro , 
enyloxyhJhenylHropionic acid as a colourless gum, which contained 0.44 md equivalents 
of ethyl acetate; 0.48 g (94%). 

1 H NMR (300 MHz, CDCI3) fi: 1.18 (3H, t), 1.26 (6H, d), 1.26 (ethyl acetate impurity, 1.32H, 
t), Z04 (ethyl acetate impurity, 0.88H, s), 2.16 (3H, s), 2.82-3.02 (2tt, m),.3.08 (1H ( dd), 3.40- 
3.52 (1H, m), 3.52-3.68 (1H> m), 3.79 (3H, s), 4.06 (1H, dd), 4.15 (ethyl acetate impurity, 
0.88H, q), 4.75 (2H, d) f 6.09 (1H, t), 6.88-6.95 (3H, m), 7.12-7.20 (4H, m), 7.42-7.57 (4H, m), 
carboxylic add proton not observed. 
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(£HS)-Ethyl 2-Emoxy^4^(5'^loro-ZHTiethoxy^iphenyM^^ut-^ 
propionate 

a) 

(£)-Ethyt ^S'^loro-a'-methQxy^phenyM-yfHMJt^-enoatB (1.07 g. 91% yield) was pre- 
pared from 5^k^2-fnethoxyphenyfboronic add (1.0 g, 5.36 mmoQ and (£>ethyl 3-(4- 
brornophenyl)-but-2-enoate (0.9*6 g, 3.57 mmoQ by a procedure analogous to that described 
In example 52 a. 

'H NMR (300 MHz. CDCfe) 8: 1.33 (3H, t). 2.60 (3H, s), 3.81 (3H, s), 4.23 (2H, q), 6.20 (1H. 
s). 6.91 (1H. d), 7.25-7.33 (2H. m), 7.47-7.57 (4H. m). MS: 3307332 (100%, M*). 



(£>Ethyl 3-(5*-chloro-2 , -memoxy*ipherjyM-yl)-bu^^ (0.90 g, 2.72 mmol) was re- 
duced wtth DIBAL-H by a procedure analogous to that described in example 52 b to give (£> 
S^ff-cWoic-Z-methoxy^ as a colourless oB; 0.785 g (100%). 

1 H NMR (300 MHz, CDOa) 8: 1.49 (1H, brs), 2.11 (3H. s), 3.80 (3H, s), 4.39; (2H, d), 6.04 
(1H, t), 6.90 (1H, d), 7.22-7.32 (2H, m), 7.47-7.57 (4H. m). MS: 288/290 (100%, M*), . 
. 270/272, 255/257, 245/247. 



The title compound (0.54 g v 61% yield) was prepared from (E^S'-ditoro-Z-methoxy- 
biphenyM-yi>-but-2-en-1 -ol (0.50 g, 1.73 mmol) and (Sj-ethyl 2^thoxy^3K44iydroxyphenyl). 
propionate (0.433 g, 1.82 mmol) by a procedure analogous to that described In example 52 

c. 

'H NMR (300 MHz, CDCfe) 8: 1.17 (3H, t), 1.23 (3H, t), 2.16 (3H, s), Z96 (2H. d), 3.30-3.43 
(1H, m), 3.55-3.65 (1H, m), 3.79 (3H, s), 3.98 (1H, t), 4.17 (2H, q), 4.74 (2H, d), 6.10 (1H, t). 
6.84-6.92 (3H, m). 7.12-7.20 (2H, m), 7.22-7.32 (2H, m), 7.45-7.50 (4H, m). 
LCMS: 331/333 (M+Na). 
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EXAMPLE 57 




(£HSW4^5'-Chloro-2'^ 
propionic acid 



The title compound was prepared from (£HS>ethyl 2-ethoxy-3-{4-[3-{5 , -chlort>-2'-metho)(y- 
bipheny^4-yf)-but-2-enybxy]-phenyJh3roplonate (example 56) {0.47 g, 0.92 mmol) and so- 
dium hydroxide (1 M, 1.8 ml, 1 .8 mmol) by a procedure analogous to that described In exam- 
ple 51, yielding (£MS)-3-{4-{3-(5^«*lon>2^-memo 
■ ethoxy-propionic acid as a colourless gum, which contained 0.2 mol equivalents of ethyl ace- 
tate; 0.43 g (98%). . .. ■ > 

'H NMR (300 MHz. CDq 3 ) 8: 1.19 (3H, t), 1.26 (ethyl acetate impurity, 0.6H, t), 2.04 (ethyl 
acetate impurity, 0.4H, s), 2.16 (3H, s), 2.96 (1H, dd), 3.10 (1H, dd), 3.42-3.52 (1H» m), 3.53, . 
3.68 (1H, m), 3.80 (3H, s), 4.07 (1H, dd), 4.12 (ethyl acetate impurity, 0.4H), 4.74 (2H, d), 
6.10 (1H. t). 6.85-6.95 (3H, m), 7.12-720 (2H. m), 7.21-7.32 (2H, m). 7.45-7.50 (4H. m), car- 
boxyiic acid proton not observed. 
LCMS: 503/505 (M+Na). 




(EHS)-Ethyl344-[3^2\3'-Dichloro-bipheny^ 
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a) 

(E)-Ethyl 3^2\3MDk±lon>*iphenyl^yl)-but-2-enoatB (1 .07 g, 73% yield) was prepared from 
2,3-dichJorophenylboronlc acid (1.26 g, 6.60 mmol) and (£)-ethyl 3-(4-bromophenyl}-bLit-2- 
enoate (1 .0 g, 4.40 mmol) by a procedure analogous to that described In example 52 a. 

Mpt 64-66*C. 1 H NMR (300 MHz. CDCk) 8: 1.33 (3H. t), 2.62 (3H, d), 423 (2H, q), 6.21 (1H, 
m), 7.20-7.30 (2H, m), 7.40-7.50 (3H, m), 7.50-7.60 (2H, m). MS: 334/336/338 (100%, M*), 
305/307/309, 289/291/293, 262/264/266, 189/191. 

b) -r" ' 

(£)-Ethyl 3-C2\3'-dlchlorc-tiphenyM-yD-but-2-enoate (1 .07 g, 3.19 mmol) was reduced with 
DIBAL-H by a procedure analogous to that described in example 52 b to give (£)-3-{2',3'- 
dichloro-biphenyl-4-yl)-but-2-9n-1-ol as a colourless solid; 0.74 g (79%). 
Mpt 95-1 00°C. *H NMR (300 MHz, CDCfe) 8: 1.45 (1H, br s), 2.13 (3H, s), 4.40 (2H, d), 6.07 
(1H, t), 7.20-7.28 (2H, m); 7.35-7.42 (2H, m). 7.42-7.53 (3H, m). 

C) 

The Btte compound (0.41 g, 80% yield) was prepared from (£)-3-(2\3'-dichioit>-biphenyM- ■ 
• yl)-but-2-en-1-ol (0293 g, 1.0 mmol) and (S>ethyl 2^moxy-3-{4-hydraxyphenyf)-propbnate 
(0.25 g, 1.05 mmol) by a procedure analogous to that described in example 52 c. 
'H NMR (300 MHz. CDCW 8: 1.17 (3H, t), 123 (3H, t). 2.18 (3H. s), 2.96 (2H, d), 3.30-3.43 
(1H. m). 3.55-3.65 (1H. m), 3.98 (1H. t), 4.17 (2H. q). 4.75 (2H, d), 6.13 (1H, t), 6.B4-6.92 
(2H, m), 7.12-720 (2H, m). 721-7.32 (2H, m), 7.35-7.42 (2H. m). 7.43-7.53 (3H, m). 




(£MS>-3-{4-{3-<2*,3 , -DlchJoro-biph acid 
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The title compound was prepared from {£)-<S)-ethyl 3^4-^2',3'-dichlon>bipheny}-^y|>-but- 
2^nylcixyH^ny1}-2^thoxy-propk3nate (example 58) (0.325 g, 0.63 mmol) and sodium hy- 
droxide (1 M, 1.27 ml, 1.27 mmol) by a procedure analogous to that described in example 51, 
gMng (^SW4H3-(2\3'«Jlchl^ 

acid as a gum, which contained 028 mol equivalents of ethyl acetate; 0.24 g (80%). 
*H NMR (300 MHz. CDCfe) 5: 1.19 (3H. t), 1.26 (ethyl acetate impurity, 0.84H. t), 2.05 (ethyl 
acetate impurity. 0.56H. s), 2.18 (3H. m), 2.98 (1H, dd), 3.08 (1H, dd), 3.42-3.52 (1H, m), 
3.53-3.68 (1H, m), 3.80 (3H, s), 4.07 fla dd), 4.12 (ethyl acetate impurity, 0.56H). 4.75 (2H. 
d), 6.13 (1H, tm), 6.856.95 (2H, m). 7.14-720 (2H, m), 7.21-7.30 (2H, m), 7.35-7.42 (2H, m), 
7.42-7.53 (3H, m), cartjoxylic acid proton not observed. 



EXAMPLE 60 




(EM^Bhyl 3-{4-[3^2 , ,6 , -Dimeth^ 
propionate 

a) 

(E>Ethyi 3-(2\6'^irnethoxy-biphenyM-yl)-but-2-enoate (1.02 g, 73% yield) was prepared 
from 2,6-cBniethcKyphenylboronic acid (1.20 g, 6.60 mmol) and (£>ethyl 3-(4-bromopheny1>- 
but-2-enoate (1 .0 g, 4.40 mmol) by a procedure analogous to that described in example 52 a. 
Mpt 120-123.5'C. 1 H NMR (300 MHz, CDCI,) 5: 1.32 (3H, t), 2.62 (3H, d), 3.75 (6H, s), 4.23 
(2H, q), 622 (1H. m), 6.67 (2H, d), 7.29 (1H, t), 7.38 (2H, dm), 7.53 (2H, dm). MS: 326 
(100%, M*), 297, 281. 

b) 
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(£)-Ethyl 3^2 , ,6'^imsthoxy*iphenyM^I>*ut-2HBnoatB (0.90 g, 276 mmol) was reduced 
with DIBAL-H by a procedure analogous to that described in example 52 b to give (£>3- 
(2\6'KlimetrK»yH)iphenyl^yl>-but-2"^1^ as a colourless solid; 0.82 g (1 00%). 
Mpt 70-75*0. 1 H NMR (300 MHz. CDCMS: 1.44 (1H, brs). 2.12 (3H, d), 3.74 (6H, s), 4.38 
(2H, d), 6.06 (1H, tm), 6.66 (2H, d), 7.13-7.37 (3H, m), 7.42-7.50 (2H, m). MS: 284 (100%, 
M*), 266. 251,241. 

i 

c) 

The title compound (0.41 g, 80% yield) was prepared from (£)-3-{2',6 , -dimethoxy-biphenyl-4- 
yl)-but-2-en-1-oi (0.50 g, 1.76 mmol) and (SJ-ethyl 2^thoxy^4-hydrt3xypheny))-proptonate 
(0.44 g, 1.85 mmol) by a procedure analogous to that described in example 52 a 
1 H NMR (300 MHz, CDCfe) 8: 1.17 (3H, t). 1.22 (3H, t), 2.16 (3H. m). 2.96 (2H, d), 3.30^.43 
(1H. m), 3.53-3.65 (1H, m), 3.73 (6H, s), 3.97 (1H, t), 4.17 (2H, q), 4.75 (2H. d), 6.10 (1H, 
tm). 6.66 (2H. d). 6.84-6.90 (2H. m), 7.13-7.20 (2H. m). 7.27 (1H, t), 7.30-7.38 (2H, m). 7.45- 
7.52 (2H, m). LCMS: 527 (M+Na), 267 (1 00%). 



EXAMPLE 61 




(£MSW4-[3-(2\645imethoxy*iprra^ 



The title compound was prepared from (E)-{S)-ethyl 3-{4-{3-{2',6*-dim9thoxy-bipherr>4-4-yl)- 
but-2-enyloxy]-phenyi}-2-ethoxy-propionate (example 60) (0.565 g. 1.12 mmol) and sodium 
hydroxide (1M, 2.20 ml, 2.20 mmol) by a procedure analogous to that described in example 
51; giving (£HS)-3-{4-[3-(2\6 , -dlmethoxy-biphenyl-4-yl)-but-2-eny^ 
propionic acid as a gum; 0.49 g (92%). 

1 H NMR (300 MHz, CDCfe) 5: 1.18 (3H, t), 2.16 (3H. m). 2.98 (1H. dd), 3.08 (1H, dd), 3.42- 
3.52 (1H. m), 3.53-3.68 (1H, m), 3.73 (6H, s), 4.07 (1H. dd), 4.75 (2H, d), 6.10 (1H. tm), 6.66 
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(2H, d) f 6.86-6.92 (2H, m), 7.13-7.20 (2H, m), 7.27 (1H f t), 7.28-7.35 (2H, m), 7.45-7.50 (2H, 
m), carboxylic acid proton not observed. LCMS: 499 (M*), 267 (100%). 



EXAMPLE 62 




■ 1 ' 

(£HS>€thyl 3-{4-[3-(4-Bromophenyl)^^^ 



a) 

Sodium (1 .37 g, 59.6 mmol) was added to ethanol (50 ml) at 20°C and the mixture stirred 
until the metal had fully reacted. Triethyl phosphonoacetate (17.78 g, 74.62 mmol) was 
added, tfie mixture stirred for 20 mln, then a solution of 4-bromoacetophenona (9.90 g, 49.74 

15 mmol) in ethanol (50 ml) was added and the reaction mixture heated to 80°C under reflux for 
17h. The solution was cooled, the ethanol evaporated and the residue partitioned between 
1 N HCI (1 00 ml) and ethyl acetate (1 00 ml). The aqueous layer was collected and further ex- . 
traded with ethyl acetate (2 x 200 ml). The organic layers were combined, washed with . 
brine, dried (MgS0 4 ) and evaporated to an orange gum. This was purified by column chro- 

20 matography on silica gel (2% diethyl ether in n-heptane eluent) to give the two double-bond 
isomer products as colourless oils. 

(£>Ethyl 3-(4-bromophenyl)-2-methyl-but-2-enoate; 5.38 g (38%). 

'H NMR<300 MHz, CDCfe) 6: 134 (3H, t), 1.75 (3H, m), 2.22 (3H, m), 4.26 (2H, q), 7.04 (2H, 
dm), 7.49 (2H, dm). MS: 282/284 (M*), 253/255, 237/239, 208/210, 175, 157, 130. 129 
25 (100%), 115. 
And 

(Z>Ethyl 3-(4-bromophenyI)-2-methyl-but-2-enoate; 3.15 g (22%). 
1 H NMR (300 MHz, CDCI3) 5: 0.90 (3H, t), 2.01 (3H, s), 2.06 (3H. s), 3.88 (2H, q), 7.00 (2H, 
dm), 7.41 (2H, dm). MS: 282/284 (M*), 253/255, 237/239, 208/210, 157, 130, 129 (100%), 
30 115. 
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b) 

(£)-Ethyl ^445rorTK>phenyl)-2-methyt-t)ut-2-enoate (2.83 g. 9.99 mmol) was reduced with 

DIBAL-H by a procedure analogous to that described in example 52b to give (Ey3-(4- 

brorrophenyI)-2HT>ethyl-but-2-en-1-ol as a cpipuriess oil; 1.82 g (75%). 

1 H NMR (300 MHz, CDOs) 5: 1.60 (1H. br s), 1.66 (3H. m), ZOO (3H. m), 4.29 (2H. s>, 7.01 

(2H, dm), 7.44 (2H, dm). MS: 240/242 (M*), 225/227, 183/185 (100%), 161, 146, 143, 128, 

115. 

c) 

The title compound (0.83 g, 87% yield) was prepared from (£>3^4-braTiophenyl)-2-methy^ 
but-2-en-1-ol (0.50 g, 2.07 mmol) and (S>-ethyl 2-ethoxy^4ThydroxyphenylH>^^ 
(0.519 g, 2.18 mmd) by a procedure analogous to that described in example 52c 
<H NMR (300 MHz, CDCfe) & 1.16 (3H, t), 1.23 (3H. t). 1.68 (3H, m). 2.04 (3H. m). 2.97 (2H, 
d), 3.30-3.43 (1H, m). 3.53-3.68 (1H. m), 3.98 (1H, t), 4.18 (2H, q), 4.61 (2H, s), 6.88 (2H. 
dm), 7.04 (2H, dm), 7.1 7 (2H, dm), 7.45 (2H, dm). 




(£HS>3-{4-^4-Brorr»phenyl)-2-methyl-but-2-e^ acid 

The title compound was prepared from (EMSHrthyl 3^4-{3-(4-bromophenyl)-2-methyl-but-2- 
enyloxy}i3henyl3-2-ethoxy-propionate (example 62) (0.710 g, 1.54 mmol) and sodium hydrox- 
ide (1M, 3.10 ml, 3.10 mmol) by a procedure analogous to that described in example 51; giv- 
ing (^S)-3K4-[3-{4-brorrophen^^ acid 
as a colourless solid, which contained approximately 13 mol% of ethyl acetate impurity; 0.67 

g ':«% 



(0 2003 Copyright Derwent Information Ltd 



I 



WO 01/55085 PCT7DK01/00058 

' 102 



'H NMR (300 MHz, CDCI 3 ) 8: 1 .19 (3H, t), 1.68 (~3H, m), 2.04 (3H, m), 2.98 (1H, dd), 3.08 
(1H, dd), 3.42-3.54 (1H, m), 3.54-3.68 <1H, m), 4.07 (1H, dd), 4.61 (2H. s), 6.90 (2H, dm). 
7.04 (2H, dm), 7.17 (2H, dm), 7.45 (2H, dm), carboxyBc add proton not observed. 




10 (2XS)-Ethyl 3K4-PK4-Brornophenyl)-2^^ 



(Z)-Ethyl 3H4*rornophenyl)-2-fTielhyl-but-2-en<sate (1 .42 g, 5.01 mmoJ), which was prepared 
as described In example 62 a, was reduced with DIBAL-H by a procedure analogous to that. 
15 described in example 52 h to give (2>3^4-bromophanyl)-2-4Tiethyl^ as a colour- 

less oil; 1.19 g (98%). 

1 H NMR (300 MHz, CDCI 8 ) S: 1.38 (1H, br s), 1.89 (3H, s), 1.97 (3H, s), 3.92 (2H, s), 7.01 
(2H, dm), 7.42 (2H, dm). MS: 2407242 (M*j, 2257227, 183/185 (100%), 161 , 146, 143, 128, 
) 115. 

20 

C) 

The title compound (0.91 g, 95% yield) was prepared from (Z)^4-bromophenyl)-2-methyl- 
but-2-en-1 -o! (0.50 g, 2.07 mmol) and (S>ethyl 2-«thoxy-3-(4^droxyphenyl)-propionate 
(0.51 9 g, 2.18 mmol) by a procedure analogous to that described in example 52 c. 
25 'H NMR (300 MHz, CDCfe) 8: 1.16 (3H, t), 1.21 (3H, t), 1.93 (3H, s^ 2.02 (3H, s), 2.93 (2H, 
d), 3.28-3.42 (1H. m), 3.53-3.68 (1H, m), 3.95. (1H, t), 4.16 (2H, q), 4.25 (2H, s). 6.69 (2H, 
dm), 7.04 (2H, dm), 7.09 (2H, dm), 7.41 (2H, dm). 
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(ZMSW4-{3K4^rTwprienyl)-2^ 



The tftte compound was prepared from (ZMS)-ethyf 3-{4-[3-{445romophenyf)-2-methy}-birt- 
enykJxy]-ph9nyO-2-ethoxy-propjonate (example 64) (0.82 g, 1.78 mmoQ and sodium hydra 
kte (1 M. 3.60 ml, 3.60 mmol) by a procedure analogous to that described. In example 51; g 
Ing (ZHS>^443^4-bronicplieriyl>-2wnet^ 

as a colourless solid, which contained approximately 15 md% of ethyl acetate Impurity: 
0.766 g (100%). 

1 H NMR (300 MHz, CDC*) 5: 1.17. (3H.t), 1.93 (3H, 3), 2.02.(3H, S). 2.93 (1H, dd); 3.04(1H, 
dd), 3.4*3.52 (1H. m), 3.52-3.65 (1H, m), 4.03 (1H. dd), 4.26 (2H. s), 6.71 (2H, dm), 7.04. 
(2H, dm), 7.09 <2H, dm), 7.41 (2H, dm), carboxyic acid proton not observed. 



EXAMPLE 66 




(£H5)-Bhyl 2-Bhoxy-3-[4-{3-{1 ,1 ';3\1 , lterohen>W"-yl-bijt.2^ny»QxyH)henyl]-proptonate 
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(£>-Ethyl 3-[1 .1'^MIterphenyM'-yl-but^-enoatB (1 .02 g, 68% yield) was prepared from 3- 
blphenylboronic add (1.31 g v 6.60 mmol) and (E)-ethyl 3-(4^mophen>i)-but-2-enoate (1.0 
g, 4.4Q mmoO by a procedure analogous to that described in example 52 a 
. 1 H NMR (300 MHz, CDCfe) 6: 1.33 (3H, t), 2.62 (3H, d), 4.23 (2H, q), 6.21 (1H t s), 7.30-7.70 
5 (12H t m), 7.82 (1H.m).LCMS: 343 (100% t M*). 297. 

b) 

(£)-Ethyi 3-[1 .1 ';3' , 1 "]tBrphenyf-4"-yf-but-2-enoate (0.95 g, Z77 mmol) was reduced with Dl- 
BAL-H by a procedure analogous to that described in example 52 b to give (E)-3- 
10 [1,1*;3',1 ']terohenyW"-yl-but-2-en-1-ol as a colourless solid; 0.81 g (97%). 

<H NMR (300 MHz, CDCfe) 8: 1.37 (1H; br s). 2.13 (3H, s). 4.40 (2H, d), 8.06, (1H. tm), 7.30- 
7.70 (12H. m), 7.81 (1H. m). LCMS: 283 (100%, M+H-HzO). 
Microanalysis Calculated % C: 87.96, H: 6.71 . Found % C: 87.85, H: 6.74. 

15 c) ; 

The title compound (0.41 g, 80% yield) was prepared from (E)-3-[1 , 1 ';3\ 1 "]terphenyW"-yl- 
but-2-en-1-ol (0.30 g t 1.0 mmol) and (S)-ethyl 2-ethoxy-3-(4-hydroxyphenyl)-propionate (0^25. 
g, 1 .05 mmol) by a procedure analogous to that described in example 52 c. 
1 H NMR (300 MHz, CDCb) 8: 1.17 (3H, t),.1.22 (3H, t). 2.18 (3H, s), 2.96 (2H, d). 3.30-3.43 
20 (1H, m), 3.55-3.68 (1H, m), 3.98 (1H, t), 4.17 (2H, q), 4.75 (2H, d), 6.13 (1H, t), 6.89 (2H, 
dm), 7.17 (2H, dm), 7.30-7.70 (12H, m), 7.81 (1 H, m). 
Microanalysis Calculated % C: 80.74, H: 6.97. Found % C: 80.84, H: 7.28. 

25 EXAMPLE 67 




(£HS)-2-Ethoxy-3-I4-(3-t1 ,1 ';3', 1 'lteroherivM"-vl-but-2^nytoxy)i3hBnvlhpropionicacJd 
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The title compound was prepared from (E)-(S)-ethyl 2^tho^^4K3^1,1 , ;3\1'TtBrphenyM' 
yl-but-2-enytoxy)-^ (example 66) (0.185 g, 0.36 mmol) and sodium hydrox 

ide (1M.0.71 ml. 0.71 mmol) by a procedure analogous to that described in example 51; gh 
Ing (£HSV2^tiTco<y^4KH1 ,1 ^ITteiph^ 
5 as a gum; 0.145 g (83%). 

1 H NMR (300 MHz, CDCfe) 8: 1.19 (3H, t), 2.18 (3H. m), Z99 (1H, dd), 3.09 (1H, dd), 3.40- 
3.53 (1H, m). 3.53-3.68 (1H, m). 4.07 (1H, dd). 4.75 (2H. d), 6.13 (1H. tm), 6.90 (2H, dm), 
7.17 (2H, dm), 7.30-7.70 (12H, m), 7.81 (1H. m). carboxyfic acid proton not observed. 



10 



EXAMPLE 68 




15 (gHS>E1hyl 2-Efnoxy-3-{4-r>(3inram^ 

* '* « ' » • 

a) ... t 

(£>3-{3'-Wethyt-biphenyW-y<)-but-2-6noate (0.795 g, 65% yield) was prepared from 3- 
torylboronfc acid (0.90 g, 6.60 mmol) and (£)*thyl 3-(4-brornopheriyi>but-2-enoate (1.0 g. 
20 4.40 mmol) by a procedure analogous to that described In example 52 a. 

'H NMR (300 MHz, CDCI S ) 8: 1.33 (3H. t), 2.43 (3H, s), 2.61 (3H, s), 4.23 (2H, q), 6.20 (1H. 
s), 7.18 (1H, dm), 7.34 (1H. tm), 7.41 (2H, dm), 7.52-7.63 (4H, m). LCMS: 281 (M+H). 235 
(100%). 

* 

25 b) 

(£)-3-(3'-Methyl-biphenyl-4-yl)-but-2-enoate (0.74 g, Z64 mmol) was reduced with DIBAL-H 
by a procedure analogous to that described in example 52 b to give (£)-3-(3'-mathyl- 
biphenyl-4-yi)-but-2-en-1-ol as a colourless solid: 0.63 a (B5%V 



) 
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'H NMR (300 MHz, CDCfe) 8: 1.36 {1H, br s), 2.12 (3H, s), 2.42 (3H, s), 4.39 (2H, d), 6.05 
(1H,tm), 7.16 (1H, dm). 7.33 (1H, 1m), 7.40 (2H, dm), 7.48 (2H, dm), 7.56 (2H, dm). LCMS: 
221 (100%, M+H-H^O). 

■ 

5 C) 

The title compound (0.365 g, 78% yield) was prepared from (£>3-(3 'WTiethyl-bjphenyW-yf}- 
but-2-en-1-ol (0.238 g, 1.0 mmol) and (S>ethyl 2^thoxy^4-tTydroxyphenyl)-propionate 
(025 g, 1 .05 mmol) by a procedure analogous to that described In example 52 c. 
1 H NMR (300 MHz, CDCfe) 8: 1.17 (3H, t), 1 .22 (3H. t), 217 (3H, s). 2.42 (3H, s), 2.96 (2H, 
10 d), 3.30-3,43 (1 H, m), 3.55-3.68 (1H, m), 3.98 (1H, t), 4.17 (2H, q), 4.74 (2H, d), 6.1 1 (1H, t), 
6.90 (2H, dm), 7.13-7.23 (3H, m), 7.33 (1H, t), 7.36-7.44 (2H, m), 7.45-7.60<4H, m). 
Microanalysis Calculated % C: 78.57, H: 7.47. Found % C: 78.90, H: 7.70. 

15 EXAMPLE 69 




(£H^2-Ethoxy-3^4-[3-(3 p -methyl4)ipheny^ add 



The title compound was prepared from (EH^2^thoxy-3^4-[3^3'Hnra 
2-enyloxy}-phenyQ-propi6nate (example 58) (0.225 g, 0.49 mmol) and sodium hydroxide (1 M, 
0.98 ml, 0.98 mmol) by a procedure analogous to that described in example 51; giving (Ey 
(S)-2^thoxy-3-{4-[3^3'-methy^ acid as a 

25 gum; 0.20 g (95%). 

1 H NMR (300 MHz, CDCIs) 5: 1.18 (3H, t), 2.17 (3H, m), 2.42 <3H, s), 2.97 (1H, <H). 3.09 (1H, 
dd), 3.42-3.54 (1H, m), 3.55-3.68 (1H, m), 4.07 (1H, dd), 4.75 (2H, d), 6.11 (1H, tm), 6.90 
(2H, dm), 7.10-7.23 (3H, m), 7.35 (1H> t), 7.37-7.44 (2H, m), 7.45-7.60 (4H, m), carboxylic 
acid proton not observed. 
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EXAMPLE 70 




(EKS)-Ethyl 3-{4-T><3'-Acetyrtipheriyl-^^ 
a) 

10 3-Acetyfphenylboronlc acid (7.10 g. 43.3 mmol) was coupled with (£>3-{4-bromophenyl)-but- 
2-en-1-ol (5.76 g, 25.0 mmol) by a procedure analogous to that described In example 54 a to 
give (£>3-(3'-ac8tyl-biphenyl-4-yl)-but-2-en-1 -ol as an off-white solid; 5.33 g (79%). This 
solid was recrystallised from aqueous ethanol to give a first crop of very pure {EJ-S-ft'-acetyl- 
bipnenyl-4-yl)-but-2-en-1-ol as colourless platelets; 2.78 g (41%) and a second crop of (£)-3- 

15 (3'-acatyi-biphenyi-4-yf)-but-2-en-1 -ol as an amorphous off-white solid; 2.53 g (37%). 

Mpt 85-86°C. <H NMR (300 MHz, CDQ S ) 8: 1.46 (1H, br t), 2.13 (3H. d). 2.66 (3H. s), 4.41 
(2H, brt) r 6.07 (1H, tm), 7.50-7.62 (5H, m), 7.80 (1H, dm). 7.92 (1H, dm), 8.19 (1H,m). MS: 
266 (M*), 251, (M-Me), 248 (M-HjO), 223 (100%). Microanalysis Calculated % C: 81.17, H: 
6.81. Found % C: 81 .22, H: 6.83. 

20 

b) 

The title compound (0.16 g, 65% yield) was prepared from (£W3'-acetvl-biprjeriyl-4-yl)-but- 
2-en-1-ol (0.133 g, 0.50. mmol) and (S>ethyi 2^thoxy^4-hydnKypheriyl)-ppplonate (0.125 
g, 0.525 mmoi) by a procedure analogous to that described in example 52 c. 
25 'H NMR (300 MHz, CDCfe) S: 1.17 (3H, t), 1.23 (3H, t), 218 (3H, s). 2.66 (3H, s), 2.92 (2H, 
d), 3.30-3.43 (1H. m). 3.5M.68 (1H. m). 3.98 (1H, t), 4.17 (2H. q), 4.75 (2H. d), 6.13 (1H, t), 
6.89 (2H, dm), 7.17 (2H, dm), 7.50-7.64 (5H, m), 7.80 (1H, dm), 7.92 (1H, dm), 8.19 (1H, m). 



i 
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SAMPLE 71 




(£)-CS}-2^thoxy^4^3^545opropyl-2 , -n«thoxy 
acid ethyl ester 

• 

10 a) 

(£>3-(4-Brorno«phenyt)-acryiic acid ethyl ester was prepared from 4-bromobenzaIdehyde 
(20.0 g* 0.1 1 mol) by a procedure analogous to that described in example 23 a. 

b) 

15 (£)-3^4^romo-phenyl)-acryric acid ethyl ester (450 mg, 2.0 mmol) was reacted with 5- . 
isopropyf-2-methoxy-benzene boronic add (776 mg, 4.0 mmol) by a procedure described in 
example 52 a, to give (E^^S'-lsopropyW'Hrothoxy^iph^ add. ethyl ester. 

c) 

20 (£)-3-(5 -lsopropyl-2 , HT)ethoxy^iphenyl^ add ethyl ester was reduced by DIBAL- 

H by a procedure analogous to that described in example 52 b to give (£)-3-(5 -isopropyl-2'- 
methoxy-biphenyM-yl)-prop-2-en-1 -ol. 



25 
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d) 

The title compound was prepared from (£)^5'-jsopropy^2'-methoxy4>iphenyM-yO-prop.2- 
en-1-ol by a procedure analogous to that described In 52 a 

*H NMR (300 MHz, CDCW 5: 1.13-1.30 (m, 12H). Z85-3.0 (m, 3H), 3.3*3.42 (m. 1H), 3.53- 
3.67 (m, 1H), 2.78 (s, 3H). 3.98 (t, 1H), 4.15 (q, 2H), 4.70 (dd. 2H). 6.43 (df, 1H), 6.75 (d, 
1 H). 6.85-6.95 (m, 3H), 7.15 (d, 4H), 7.44 (d, 2H), 7.52 (d, 2H). 




(^S)-2-Bhoxy-3-{4-r><54sop^ 
acid 

The title compound was prepared from (£HS^2^ti1oxy^4^3-(5•-^sopropy^Z-m8t}loxy- ) 
blpheny1^)-allyloxyfr^ acid ethyl ester (example 71) (370 mg, 0.78 mmol) 

by a procedure analogous to that described in example 26. 

*H NMR (CDCIs, 300 MHz) 8: 1.18 (t, 3H), 1.26 (d, 6H), 2.85^.03 (m, 2H), 3.08 (dd, 1H), 
3.35-3.48 (m, 1H), 3.55-3.68 (m, 1H), 3.75 (s, 3H), 4.03 (dd, 1H), 4.67 (d, 2H), 6.43 (dt. 1H), 
6.75 (d. 1 H), 6.87-6.95 (m, 3H), 7.1 3-7.23 (m, 4H), 7.43 (d. 2H), 7.53 (d, 2H). 
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EXAMPLE 73 




o 



5 (EH^M^3K3^DistyryH3henyl^ acid ethyl ester 



a) 

BiuNBr (2.0 g, 6.3 mmol), ^COa (7.8 g, 56.7 mmol), PdfOacfe (250 mg, 1 .1 mmol) and sty- . 
rene (20 mL, 1 75 mmol) were stirred for 5 ifdn under nitrogen. To the mixture was added 3,5- 

10 dibromobenzaldehyde (5.0 g, 18.9 mmol) in dry DMF (5.0 mL), and the mixture was stirred at 
65°C for 16h. The reaction mixture, was diluted with ethyl acetate (20 mL) and the solution 
filtered. The filtrate was diluted with water and extracted with ethyl acetate (3 x 50 mL). The . 
organic layers were combined, dried over MgSO* and concentrated under vacuum.. To the 
residue was added a mixture of toluene/petroleum ether (1 :1) (50 mL) and 3,5-dlstyryl- 

15 benzaldehyde (4.95 g, 85%) was isolated by filtration. 

b) 

The title compound was prepared from 3,5-distyryt-benzaldehyde ( 3.6 g, 10.0 mmol) by a 
sequence analogous to that described in example 23 b-c. 
20 'H NMR (CDCI 3 , 300 MHz) 8: 1.15 (t, 3H), 1.22 (t, 3H), 2.98 (d, 2H), 3.32-3.42 (m, 1H), 3.55- 
3.68 (m, 1H), 3.98 (t, 1H), 4.12 (t, 1H),4.18 (q, 2H) f 4.72 (dd, 2H), 6.50 (dt, 1H), 6.78 (d, 1H), 
6.90 (d, 1H), 7.08-7.32 (m, 8H), 7.39 (t, 4H), 7.45 (s, 2H), 7.53 (d, 5H). 
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EXAMPLE 74 




(£HS)-3-{4-|3-(3,5-Distyr/ty^ add 



(£HS)-3-{4-{3-(3,5-Distyrv^ add ethyl ester (ex- 

ample 73) (335 mg, 0.6 mmol) was dissolved in warm ethanol (20 mL) and sodium hydroxide 
(IN, 0.9 mt, 0.9 mmol) added. The mixture was stirred at room temperature. for i 6h. The title : 
•compound as a sodium salt was Isolated by fiitrallonarKi washed wimethanoV^ter (10:1), . 
yielding 190 mg (57%). , , . , 

1 H NMR (CDq 3 . 300 MHz) 8: 0.98 (t, 3H), 2.63 (dd, 1H), 2.85 (dd, 1H), 3.05-315 (m, 1H), 
3.50-3.64 (m, 2H), 4.75 (d, 2H), 6.68 (dt, 1H). 6.80 (d. 1H), 6.90 (d. 2H), 7.15 (d, 2H), 7.25- . 
7.48 (m, 1 0H), 7.60-7.70 (m, 8H), 7.75 (s, 1 H). 



EXAMPLE 75 
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(EHS}^4^3^3,5-Ditopropox^ add ethyl ester 

a) 

To a solution of 3,5-dihydroxybenzaldehyde (3.0 g, 22.0 mrnol) in DMF (17 mL) was added 
5 potassium carbonate (12.1 g, 87.0 mrnol) and 2-bromopropane. (28.5 g v 232 mmol). The re- 
action mixture was heated at 1 00*C for 3 h. The mixture was filtered and washed with ethyl 
acetate. The filtrate was added water and the organic phase isolated. The aqueous phase 
was extracted once more with ethyl acetated. The combined organic phases were dried 

m 

(MgS0 4 ), filtered and concentrated in vacuo. The residue was purified by flash chromatogra- 
10 phy eluting with toluene to give 3.8 g (79%) of 3,5-dllsopropoxy-benzaldehyde as a yellow oil. 
1 H NMR (CDCI3, 300 MHz) 8: 1.35 (d, 12H), 4.60 (heptet, 2H), 6.68 (t, 1H) f 6.97 (d, 2H). 

* 

b) 

The title compound was prepared from 3,5-diisopropoxy-benzaldehyde by a sequence 
15 analogous to that described in example 23. 

■ 

NMR (CDCI3, 300 MHz) 8: 1.15 (t, 3H). 1.22 (t, 3H), 1.32 (d, 12H), 2.96 (d,2H), 3:32-3.42 
(m, 1H) ( 3.55-3.65 (m,1H), 3.98 (t, 1H), 4.16 (q, 2H), 4.53 (heptet, 2H), 4.65 (dd, 2H), 6.30- 
6.40 (m, 2H), 6.52 (d, 2H), 6.62 (d, 1 H), 6.88 (d. 2H), 7.15 (d, 2H). 



EXAMPLE 76 




25 (EHSW4^3 f 5-Dfisopropoxys>henyl)^ acid 

The title compound was prepared from (EHS^4-[3^3 f 5-dBsopropoxyi3henyl)-al)yloxy]- 
phenyl}-2-ethoxy-proplonic acid ethyl ester (example 75) (800 mg, 1.7 mmol) by a procedure 
analogous to that described in example 26. 



(0 2003 Copyright Derwent Information Ltd. 



WO 01/55085 



113 



PCT/DK01/ 



.IIIICS 



'H NMR (CDCfe. 300 MHz) 8: 1.18 (t, 3H). 1.32 <d, 12H), 2.95 (dd, 1H), 3.10 (dd, 1H), 3.40- 
3.52 (m, 1H), 3.55-3.65 (m, 1H), 4.05 (dd, 1H). 4.53 (heptet, 2H), 6.30-6.40 (m, 2H), 6.52 (d, 
2H), 6.62 (d, 1H), 6.88 (d, 2H), 7.15 (d, 2H). 



5 

EXAMPLE 77 




A mixture of styrene (2.0 g, 18.9.jnmoI), potassium carbonate (7.8 g, 56.7 mmoi), tetra-N- 
butylammonium bromide (2.0 g, 6.3 mmoi) and palladium(ll) acetate (250. mg, 1.11 mmoi). 
15 under nitrogen, was stirred for 10 min. A solution of 3,5-dibromobenzaWehyde (5.0 g, 18.9 
mmoi) in dry DMF (10 mL) was added and the mixture heated at 65*C for 16 h; The reaction 
mixture was concentrated in vacuo, and the product purified by flash chromatography (hep- 
tane/ethyi acetate 1:4) to give 1.7 g of 3-bromo-5-styryi-berizaldehyde. 

20 b) 

The title compound was prepared from 3-bromo-5-sfyryi-benzaldehyde by a sequence 
analogous to that described in example 23. 

1 H NMR (CDCIs. 300 MHz) 5: 1.18 (t, 3H), 1.23 (t, 3H), 2.96 (d. 2H), 3.30-3.42 (m. 1H). 3.55- 
3.65 (m, 1H), 3.98 (t, 1H), 4.15 (q, 2H), 4.68 (d, 2H), 6.43 (dt, 1H). 6.66 (d, 1H). 6.88 (d. 2H), 
25 6.93-7.56 (m, 12H). 
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Br, 



o 



OH 



5 (S)-3-{4-f>{3-BroiTTCh5-styry1i3heny1}-a^ acid 



The title compound was prepared from (S^4^3^3^rorre>^tyryH5h6nyl)^IIykixy]- 
phenyO-2-ethoxy-proplonlc add ethyl ester (example 77) (800 mg, 1.7 mmol) by a procedure 
analogous to that described in example 26. 

10 1 H NMR (CDCI 3 , 300 MHz) 8: 1.18 (t, 3H), 2.98 (dd, 1 H), 3.10 (dd, 1H), 3.40-3.53 (m, 1 H), 

3.54-3.68 (m, 1H), 4.05 (dd, 1H), 4.68 (dd. 2H). 6.43 (dt, 1H), 6.68 (s, 1H), 6.88 (d. 2H), 6.94- , 
7.55 (m, 12H). 



(EMS^2-Ethoxy^4K3i3henyl-allyloxy)^hanyl]-proplonic acid ethyl ester 
20 ~~ — 

The title compound was prepared from 3-phenyf-prop-2-en-1-d (270 mg, 2.0 mmot) by a se- 
quence analogous to that described in example 23c. 

1 H NMR (CDC*, 300 MHz) 8: 1.18 (t. 3H), 1.22 (t, 3H), 2.95 (d, 2H), 3.30-3.42 (m. 1H). 3.53- 
3.65 (m. 1H), 3.98 (t. 1H). 4.15 (q, 2H), 4.68 (dd. 2H). 6.41 (dt, 1H), 6.73 (dt. 1H). 6.88 (d, 
25 2H). 7.1 5 (d. 2H), 7.21-7.38 (m. 3H), 7.38-7.43 (m. 2H). 



15 



EXAMPLE; 79 
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EXAMPLE 80 




OH 



(EHS>2^thoxj^4^3-phenyf^ltyfoxy)-phenyi]-^ptonJc add 

. The title compound was prepared from (EH^2^oxy^4^3-phen>1-a!(y»oxy)-ph8nyf}- 
propionic acid ethyl ester (example 79) (700 mg, 2.0 mmol) by a procedure analogous to 
that described in example 26. 

1 H NMR (CDCIa. 300. MHz) 8: 1.18 (t. 3H), 2.95 (dd„1H). 3.10 (dd, 1H). 4.42-3.53 (m, 1H), 
353-3.64 (m, 1H), 4.05 (dd. 1H), 4.68 (dd. 2H), 6.42 (dt, 1H). 6.72 (d, 1H). 6.89 (d. 2H). 7.15 
(d. 1 H). 7.22-7.37 (m, 3H), 7.40 (d, 2H). 



(EMSW^S-^'-Dichtoro-blphen^ acid ethyl 



(E>3-{4-Bromo-phenyl)-acrylic acid ethyl ester was prepared from 3-bromobenzaldehyde 
(20.0 g, 0.1 1 mol) by a sequence analogous to that described in example 23a. 



EXAMPLE 81 




ester 
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b) 

The title compound was prepared from (E>3^44>rofrK>-phenyl)-ecryllc acfd ethyf ester and 
2,3-dichlorobenzene boronic acid by a sequence analogous to that described in example 
52a~c« 

1 H NMR (CDCJs, 300 MHz) & 1.18 (t 3H), 1.23 (t, 3H), 2.95 (d, 2H). 3.30-3.42 (m, 1H), 3.53- 
3.65 (m, 1H), 3.98 (t, 1H), 4.15 (q, 2H), 4.70 (dd, 2H), 6.47 (dt. 1H), 6.7 (d, 1H), 6.88 (d, 2H), 
7.15 (d, 2H), 7.20-7.28 (m, 2H), 7.35 (d. 2H), 7.43-7.52 (m, 3H). 



(EMS)-3-{4^(^3 , -Dlchlorc^pher)^ acid 



The title compound was prepared from (EHS>^4-{3-(2 , ,3'Hjichloro-blpheny1-4^ 



phenyl}-2-ethoxy-propfonk: acid ethyl ester (example 81) by a procedure analogous to that 
described in example 26. 

1 H NMR (MeOD, 300 MHz) 8: 1.12 (t, 3H). 2.88 (dd. 1 H), 3.0 (dd, 1 H), 3.30-3.42 (m, 1 H), 
3.3-3.65 (m, 1H). 4.0 (dd, 1H), 4.70 (dd. 2H), 6.52 (dt, 1H), 6.80 (d, 1H), 6.90 (d. 2H). 7.18 
(d. 2H), 7.25-7.40 (m, 4H), 7.48-7.55 (m, 3H). 



EXAMPLE 82 
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EXAMPLE 83 




5 (EH^3^4-f><3,5£is-phenylethyT^ add ethyl 

ester 



a) 

A mixture of potassium carbonate (2.1 g, 15.2 mmol). tetra-N-butylammonium bromii 
10 g. 24 mmol) and palladigmfll) acetate (75 mg, 0.33 mmoi) in dry DMF (8 ML), under 
gen, was stirred for 10 min. 3-(3,54)lbronx)phenyl)<wryfic acid ethyl ester (1.2g, 3.6 
was added and the mixture cooled on Ice. Ptienytecetytene (4.0 mL, 38.0 mmoO was 
and the mixture, stirred at room temperature far 7 days. The reaction mixture was adc 
ter and the product extracted with ethyl acetate (x 3). The combined organic phases i 
dried and concentrated in vacuo to give crude H^5-b^henyte^ynyii>henyf}^cryfiU 
ethyl ester. 



b) 

The title compound was prepared from 3-(3.5-bls-pheriyJeihyr^h add ethyl 

20 ester by a sequence analogous to that described in example 23b-c. 

1 H NMR (CDCfe, 300 MHz) 8: 1.18 (L 3H), 1.23 ft 3H), 2.96 (d, 2H), 3.30-3.42 (m, 1H), 3.55- 
3.67 (rri, 1H), 3.98 (t. 1H), 4.15 (q, 2H). 4.70 (d, 2H), 6.46 (dt, 1H). 6.68 (d, 1H). 6.88 (d, 2H), 
7.15 (d, 2H), 7.30-7.38 (m. 6H), 7.48-7.58 (m, 6H), 7.60 (s, 1H). 



25 
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EXAMPLE 84 




5 (EHS)^4^3^3,5-Bisi3henytethynyH)he^ add 



The title compound was prepared from (E>(S)^4H[3^3,545is-pheriyiethynyt-phenyl)- 
allyto)Qrl-pheny^2-etho>y-propionlc acid ethyl ester (example 83) (1 30 mg, 0.24 mmol) by a . 
• procedure analogous to that described in example 26. 

10 1 H NMR (CDCIa, 300 MHz) 8: 1.18 (t 3H). 2.96 (dd, 1H), 3.98 (dd, 1.H), 3.37-3.48 (m; 1H), 

3.53-3.67 (m. 1 H), 4.03 (dd, 1 H), 4.68 (d, 2H), 6.47 (dt, 1 H). 6.68 (d, 1 H), 6.88 (d, 2H), 7. 18 • 
(d, 2H), 7.30-7.42 (m, 6H). 7.48-7.58 (m, 6H), 7.60 (s, 1H). 



15 EXAMPLE 85 
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a) 

A solution of 3,5-dlstyiy}-benzaWehyde (2.0 g, 6.44 mmol) (prepared as described in exam- 
ple 79) in ethyl acetate (1 50 mL) was hydrogenated at 3 atm for 16 h using 5% Pd-C (2 g) as 
catalyst The catalyst was removed by filtration and the solvent evaporated to give (3,5- 
diphenethyl-phenyl)-methanol (2.0 g) as an oil. 

b) 

To a solution of (3,5KflphenethyH>henyl)-methanol (2.0 g, 6.4 mmol) in dry dichtorornethane 
(30 mL) was added pyridlnium chksrochromate (1 .4. g. 6.4 mmol) and the mixture was stirred 
at room temperature for 1 6 h. The product was purified by flash chromatography using di- 
chioromethane as solvent to give 1 .3 g 3,5-diphenethyl-benzaldehyde. 



c) 

The tttte compound was prepared from 3,5-diphenethYf-benzaIdehyde by a sequence analo- 
gous to that described in example 23. 



EXAMPLE 86 




(EH^H4^3,5-Diplienetoyl-phenyl)^ add 

The title compound was prepared from (EHS>3^4H>-(3 I 5-Diphenethyf-pheny!)-allyloxy]- 
phenyl)-2-ethoxy-proplonic acid ethyl ester (example 85) (449 mg, 0.80 mmol) by a proce- 
dure analogous to that described in example 26. 
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'H NMR (CDCU. 300 MHz) 5: 1.18 (t, 3H), 2.96 (dd, 1H), 3.08 (dd, 1H), 3.35-3.48 (m, 1H), 
3.55-3.67 (m, 1H). 4.03 (dd, 1H), 4.65 (dd, 1H), 6.35 (dt, 1H), 6.68 (d, 1H), 6.82-6.92 (m, 
3H), 7.04 (d, 2H). 7.12-7.32 (m, 12H). 

5 

EXAMPLE 87 




a 

1 0 344-[3^3,5-Bls<yctopentyta^^ acid ethyl ester 



The title compound was prepared from dihydroxybenzaldehyde (1 .0 g, 7.2 mmol) and 
cydopentylbromide (4.0 g, 29.0 mmol) by a sequence analogous to that described in exam- 
ple 75. 

15 1 H NMR (CDCIg, 300 MHz) 8: 1.18 (t. 3H), 1.21 (t, 3H), 1.50-1.68 (m,4H), 1.68-1.97 (m, 

12H), 2.95 (d, 2H), 3.28-3.42 (m, 1H). 3.54-3.65 (m. 1H), &97 (t, 1H), 4.15 (q, 2H), 4.67 (dd, 
2H), 4.67-4.77 (m, 2H), 6.28-6.40 (m, 2H). 6.50 (d, 2H), 6.60 (d, 1H), 6.87 (d, 2H), 7.15 (d, 
2H). 

20 



. \ 
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EXAMPLE 88 




5 (EMSW4^3K3>Bis^dopentytax^ acjd 



10 



The titte compound was prepared from (EHS>M4-[3-<3,5-bis-cydopentytoxy-phenyO- 
allytoxy]-phenyl}-2-ethoxy-proplonk: acid ethyl ester (example 87) (220 mg, 0.42 mmol) by a 
procedure analogous to that described In example 26. 

'H NMR (CDO* 300 MHz) 8: 1.18 (t, 3H), 1.52-1.70 (m, 4H), 1.70-1.98 (m, 12H), 2.95 (dd, 
1H), 3.07 (dd, 1H), 3.37-3.48 (m, 1H), 3.55-3.65 (m, 1H). 4.03 (dd. 1H). 4.65 (dd. 2H). 4.70- 
4.78 (m. 2H). 6.29-6.40 (m. 2H). 6.50 (d. 2H). 6.60 (d. 1H), 6.88 (d. 2H), 7.15 (d. 2H). 



15 




(EHS)^4-{3-[3,5^is-(2,2.2-ttf)uorc^ 
20 acid ethyl ester 
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a) 

To a solution of 3,5-dihydroxybenzaldehyde (2.0 g, 14.5 mmoi) in DMF (35 ml) was added 
potassium carbonate (11.0 g, 80.0 mniol) and 1,1 ,1-trlfluoro-2-4odoethane (33.3 - g, 160 
mmoi). The reaction mixture was heated I a sealed reactor at 50"C for 7 days. The mixture 
5 was filtered and washed with ethyl acetate. The filtrate was added water and the organic 
phase isolated. The aqueous phase was extracted once more with ethyl acetated. The com- 
bined organic phases were dried (MgSO*), filtered and concentrated in vacuo. The residue 
was purified by flash chromatography eluting with toluene to give 906 mg (1 8%) of 3, 5-bis- 
(2,2,2-trifluoro^thoxy)-benzaJdehyde . 1 H NMR (CDCI 3 , 300 MHz) S: 4.43 (q, 4H) t 6.85 (t, 
10 1H), 7.15 (d,2H), 9.95 (s, 1H). 

b) 

The title compound was prepared from 3 v 5-bis^2 l 2 l 2-trifluoro-ethoxy}-benzaldehyde by a se- 
quence analogous to that described In example 23. 
15 1 H NMR (CDCIs, 300 MHz) 8: 1 .15 (t, 3H), 1.22 (L 3H), 2.95 (d, 2H), 3.30-3.40 (m,1H), 3.55- . 
3.67 (m, 1H), 357 (t, 1H), 4.15 (q, 2H), 4.33 (q, 4H), 4.65 (d, 2H), 6.32-6.48 (m, 2H), 6.55- ' 

• * 

6.70 (m.3H), 6.85 (d.2H), 7.15 (d,2H). .• • 

• .. . • 

20 EXAMPLE 90 




(EHS)^(4-{343,54is^ v 2 l ^^ 
25 add 
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The title compound was prepared from (EHSW4^^i8K2^^rlfluoro^thoxyH>h^ 
a»ytaxy}-phenyf)-2-emox^^ add ethyl ester (example 89) (200 mg, 0.36 mmol) by a pro- 
cedure anatogous to that described in example 26. 

1 H NMR (CDCIs, 300 MHz) 8: 1.20 (t, 3H), 2.97 (dd. 1H), 3.10 (dd, 1H). 3.41-3.53 (m. 1H), 
3.55-3.68 (m, 1H). 4.05 (dd, 1H), 4.35 (q, 4H), 4.67 (d, 2H), 6.3W.48 (m, 2H), 6.WW.70 (m. 
3H), 6.87 (d, 2H), 7.15 (d, 2H). 



0 




(£HS)-Ethyl 2-Ethoxy-3-{4-[3-(4-fuiajy2 -^^ 
i a) 

Sodium (5.52 g, 0.24 mol) was added to ethanol (250 ml) at 20°C and the mixture stirred until 
the metal had fully reacted. Triethyl phosphonoacetate (62.72 g. 0.28 mol) was added as an 
ethanol (50 ml) solution, the mixture stirred for 20 min, then e solution of 4- 
iodoacetophenone (4921 g, 0.20 mol) In ethanol (300 rrd) was added and the reaction mix- 
ture heated to 80°C under reflux for17h. The solution was cooled, the ethanol evaporated, 
and the resulting orange residue partitioned between 1N HQ (200 ml) and ethyl acetate (200 
ml). The aqueous layer was collected and further extracted with ethyl acetate (3 x 200 ml). 
The organic layers were combined, washed with brine, dried (MgS0 4 ) and evaporated to an 
orange/yellow oil, which was purified by column chromatography on silica gel (2% diethyl 
ether In n-heptane eluent) to give the product, (£)-ethyi 3K44c<lopnenyl)-but-2-enoate l as a 
pale yellow dl; 54.83 g (87%) 

1 H NMR (300 MHz, CDCfe) 6: 1.31 (3H, t), 2.53 (3H, s), 4.21 (2H, q), 6.1 1 (1H, s), 7.20 (2H, 
dm), 7.69 (2H, dm). ,3 CNMR (75MHz. CDO,) 6: 13.0 (q), 16.4 (q), 58.6 (t), 93.7 (s), 116.2 
(d), 126.7 (d). 136.3 (d), 140.3 (s), 152.8 (s). 165.2 (s). MS: 316 (M*), 287, 271, 244, 144, 
1 15 (100%). Microanalysis Calculated % C: 45.59, H: 4.14. Found % C: 45.72, H: 420. 
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b) 

Tetrakis(triphenylphoshlne)palladium(0) (0.69 g, 0.60 mmol, 6 moI%) was added, under ni- 
trogen, to a stirred solution of (£>ethy! 3-{4-bdophenyI)-but-2-enoate (3.16 g, 10.0 mmol) in 
DME (100 ml), and the resulting orange coloured solution stirred at room temperature for 10 
5 min. Aqueous 2M sodium carbonate (30.0 ml, 60.0 mmol) was then added, the mixture 
stirred for 1 0 min, then furan-2-boronlc acid (22.5 g, 20.11 mmol) was added, and the reac- 
tion mixture heated to 80°C for 20 h, under reflux. The reaction mixture was cooled, dfluted 
with water (100 ml) and the products extracted into ethyl acetate (3 x 100 ml). The combined 
organic extracts were washed with brine, dried (MgS0 4 ), and evaporated to give the crude 
10 product, which was purified by column chromatography on silica gel (3% diethyl ether In n- 
heptane eluent) to give the product, (£>ethyl 3-(4-furarh2-yt-phenyt)-but-2-enoatB as an off- 
white solid; 2.48 g (96%). 

MpL 85.5-56.5°C. 1 H NMR (300 MHz, CDCI 3 ) 8: 1 .32 (3H, t), 2.59 (3H, d) f 4.22 (2H, q), 6.18 
(1H, m), 6.49 (1H, dd), 6.70 (1H, d), 7.46-7.56 (3H, m) f 7.66 (2H, dm). MS: 256 (100%, M*), 
1 5 227, 21 1 , 1 84, 1 53, 1 1 5. Microanalysis Calculated % C: 74.98, H: 6.29. Found % C: 74.99, 
H:6.39. 



c) * • 

(£)-Ethyl 3-(4-furan-2-yl-phenyl)-but-2-enoate was reduced with DIBAL-H by a procedure 
20 analogous to that described In example 50b, to give the colourless solid (E)-3-(4-furan-2-yl- 
phenyi)-but-2-en-1 -ol. 

•* 

+ 1 

d) 

The title compound (678 mg, 77%) was prepared from (£)-3-{4-furan-2-yJ-pheny0-but-2-erv1 
25 ol (430 mg, 2.0 mmol) and (S>ethyt 2-ethoxy-3-(4-hydroxypherTyl)-proptonatB (526 mg, 2.21 
mmol) by a procedure analogous to that described in example 52a 
1 H NMR (300 MHz, CDCfe) & 1.17 (3H, t), 1.22 (3H, t), 2.14 (3H, d), 2.96 (2H, d), 3.31-3.41 
(1H, m), 3.55-3.66 (1H, m). 3.98 (1H, t), 4.16 (2H, q), 4.73 (2H. d), 6.10 (1H, tm). 6.47 (1H, 
dd), 6.64 (1H, d). 6.88 (2H, dm), 7.17 (2H, dm), 7.43-7.48 (3H. m). 7.62 (2H, dm). LCMS: 
30 457 (M+Na), 452 (M+IMH4). 197 (1 00%). 
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EXAMPLE 92 




5 (EHS)-Ethy1 2-Bhoxy-3-{4-{3-(2 , -niethy^^ 



a) 

The colourless solid. (EJ-ettiyl 3^2*-mefhyJ-blphenyl-4-yl)-but-2-anoat8 was prepared from 
(£)-ethyl 3-{4-iodophenyf>-but-2-enoatB (example 91a) and ortfro-toSyi boronfc add by a pro- 
10 cedure analogous to that described in example 91 b. 

b) 

The colourless oil (£)-3-{2'-methy1-bipnenyJ-4-yt)-biJt-2-en-1 -ol was prepared by DIBAL-H . re- 
duction of (£)-ethyl 3^2'-methyH)ipheriyM-yl)-biJt.2-erK>ate by a procedure analogous to that 
15 described in example 50b. 

»■ ■ " • 

c) 

The title compound (1.80 g, 78%) was prepared as a colourless oil from (£>3-(Z-methyl- 
biphenyl-4-yl)-but-2-er>-1 -ol (1.19 g, 4.99 mmol) and (S>ethyl 2-ethoxy^4-rjydroxyphenyt)- 
20 propionate (1 .31 g, 6.48 mmol) by a procedure analogous to that described in example 52c. 
«H NMR (300 MHz, CDCfe) 8: 1 .17 (3H. t). 1.22 (3H, t), 2.17 (3H, d), 2.28 (3H, s), 2.96 (2H, 
d), 3.30-3.41 (1H, m), 3.54-3.66 (1H, m), 3.98 (1H. t), 4.16 (2H. q), 4.74 (2H, d), 6.1 1 (1H, 
tm), 6.88 (2H. dm), 7.16. (2H, dm), 7.20-7.32 (6H, m), 7.47 (2H, dm). LCMS: 679 (M+221), 
633 (679-EtOH), 481 (M+Na), 476 (M+NH4), 221 (100%). 

25 
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EXAMPLE 93 




(£H$)-2-Ethoxy-3^4^2^^th^ add 



The title compound was prepared by hydrolysis of (£)-(S>-ethyl 2-ethoxy-3-{4-[3-(2 , -methyl- 
blphenyl^yl)^ut-2^nyloxy^pheny0-p^opionate (example 92) (918 mg, 2.0 mmof) with so- 
dium hydroxide by a procedure analogous to that described in example 51 , yielding (E)-(S)- 

2-^oxy-3-{4-{3-(2 , -meth^ add as a colour- 

■ , . ». 

less gum, which contained 0.25 mol equivalents of ethyl acetate; 586 mg (64%). 
1 H NMR (300 MHz, CDO,) 5: 1 .17 (3H, t), 1.27 (0.75H. t, AcOEt), 2.04 (0.75H, s, AcOEt), 
2.19 (3H. d), 2.29 (3H, s), 296 (1H, dd), 3.09 (1H, dd), 3.41-3.53 (1H, m), 3.53-3.65 (1H,m), 
-4.06 (1H, dd), 4.12 (0.5H, q, AcOEt), 4.75 (2H, d), 6.12 (1H, tm), 6.89 (2H, dm). 7.16 (2H, 
dm), 7.20-7.34 (6H, m), 7.48 (2H, dm), carboxylic acid proton not observed. LCMS: 651 
(M+221 ), 453 (M+Na), 221 (1 00%). 



EXAMPLE 94 




(EMS)-Ethyl 3-{4-[3K2,5MDimetr^ 
propionate 



a) 
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The colourless oil, (£>ethyl M2*,5'Hjlmethox>^lphenyM-yO-bijt-2-enoate was prepared 
from (£)-efhyl 3-(4-bromophenyl>*ut-2-enoate (example 50a) and 2, 5-dimethoxyphenyl bo- 
ronic add by a procedure analogous to that described in example 52a. 



b) 



urn (fiW2 , ,5 , ^nwthoxy^lpr»nyM-ylH)ut-2-en-1-oi was 
of(E}-ethyl ^.ff^irrothoxy^iphenyM-ylHi^-anoate 
t described in example 52b. 



10 c) 



15 



The titte compound (0.765 g, 61%) was prepared as a colourless gum from (E)-Z-(2',5'- 
.dirrwthoxy^blprieny^ (0.711 g, 2.50 mmol) and (S;-ethyl 2-ethoxy-3-(4- 

rrydroxyphenyl>ijroptonate (0.655 g, 2.75 mtnd) by a procedure analogous to that described 
in example 52a 

4 t 

'H NMR (300 MHz, CDCfe) 8: 1.17 (3H, t). 1.22 (3H. t), 2.16 (3H,d). 2.96 (2H, d), 3:31-3.41 
(1H, m). 3.55-3.65 (1H, m), 3.76 (3H. s), 3.81 (3H, s). 3.98 (1H, t), 4.17 (2H. q), 4.74 (2H, d), 
.6.10 (1H, tin), 6.81-6.95 (5H. m), 7.16 (2H, dm), 7.45-7.53 (4H, m). LCMS: 771 (M+267),527 
(M+Na), 422 (M+NH«), 267 (100%). 



20 



EXAMPLE 95 




25 



(EHSW4-I3-(2S5'-Dim^^ ^ 

The title compound was prepared from (£MS)-ethyl 3-{4-T>{2',5'-<1imethoxy^ipheriyl-4-y|)- 
but-2-enytoxy)i)henylK2-etooxy-propionate (Example 94) (0.62 g, 1.23 mmol) and sodium 
hydroxide (1M. 2.0 ml, 2.0 mmol) by a procedure analogous to that described In example 51. 
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yielding (£)-(S>-ethyl 3-{4-[3-{2\5'-diniemoxy-biphen^ 
propionic acid as a colourless glass; 0.485 g (83%). 

'H NMR (300 MHz, CDCU) & 1.18 (3H. t). 2.16 (3H, d). 2.86 (1H, dd), 3.10 (1H, dd), 3.42- 
3.51 (1H. m). 3.51-3.65 (1H, m). 3.75 (3H. s), 3.80 (3H. s). 4.05 (1H, dd), 4.74 (2H, o%6.10 
(1H, tm), 6.81-6.94 (5H, m), 7.17 (2H, dm), 7.43-7.53 (4H. m), carboxylic add proton not ob- 
served. LCMS: 743 (M+267), 499 (M+Na), 494 (M+NH«), 267 (100%). 



EXAMPLE 96 




(£MS)-Ethyl 3-{4-f><4-Bromophenyl)-2-etn^ 



15 a) 



20 



25 



30 



A solution oftriethyl 2-phosphonobutyrate (17.7 g, 70.0 mmol) in dry THF (30 ml) was added 
dropwise, at 0°C. to a stirred suspension of sodium hydride (50% dispersion in mineral oil, 
2.90 g, 60.4 mmol) in dry THF (30 ml) and the mixture stirred for 30 min. A solution of 4- 
bromoacetophanone (7.96 g, 39.99 mmol) In THF (80 ml) was added over 20 min., the re- 
sulting mixture warmed to room temperature end stining continued overnight Second por- 
tions of triethyl 2-phosphonobutyrate (10.1 1 g, 40.1 mmol) and sodium hydride (2.90 g, 60.4 
mmol) were then added at room temperature, and stirring continued for a further 24 h; TLC at 
this stage showed that a substantial amount of unreacted 4-bromo acetophenone starting 
material was still present. The reaction was worked up by adding 1 N HCl (200 ml) and ethyl 
acetate (100ml), the organic layer collected and the aqueous layer, extracted with ethyl ace- 
tate (3 x 100ml). The combined organic layers were washed with brine, dried (MgS0 4 ) and 
concentrated to give an orange gum, which was purified by column chromatography on silica 
gel (2% diethyl ether in n-heptane eluent) to give the orange oil, (B2>ethyl 3-(4- 
bromophenyl)-2-ethyl-but-2-enoate (3.47 g, 29%) as a mixture of double-bond isomers. 

b) 



(C) 2003 Copyright Derwent Information Ltd. 



WO 01/55085 



129 



PCT/DK01/00058 



A toluene solution of DIBAL-H (1M, 29.0 ml, 29.0 mmol) was added dropwise at -70*C to a 
stirred THF (100 ml) solution of (fiZ>ethyi 3^4^romc>phenyt)-2^thy4-but-2-enoate (3.45 g, 
1 1.6 mmol), and the solution stirred for 40 min. Methanol (1 ml) was carefully added, fol- 
lowed by 1N HQ (300 ml) and ethyl acetate (200. ml). The aqueous layer was separated and 
further extracted with ethyl acetate (2 x 1 50 ml). The combined organic layers-were washed 
with brine, dried (MgS0 4 ), and concentrated to give an orange gum, which was separated 
Into its two major constituents by column chromatography on silica gel (15% ethyl acetate in 
n-heptene eluent). The two products, in order of elutton, were (Z)-3-(4-bromo-pheny|)-2-ethy!- 
but-2-en-1-ol (0.365 g, 12%) and (EW44jromophenyl)-2-etnyl-but-2-en-1 -ol (0.89 g, 30%). 

°) 

The title compound (843 mg, 89%) was prepared from (£>3-(4-bromophenyl)-2-ethyl-but-2- 
en-1-ol (510 mg, Z0 mmol) and (S>ethyl 2-«lhoxy^44iydrc^henyl)-propk)r^ (500 mg, 
2.10 mmol) by a procedure analogous to that described in example 52a 
f H NMR (300 MHz, CDC^S: 0.94 (3H, t), 1.20 (3H, t), 1.23 (3H, t), 2.01 (3H, s), 2.05 (2H, q), . 
2.9742H, d). 3.31-3.43 (1H, m). 3.54-3.68 (1H. m), 3.99 (1H, t), 4.17 (2H, q), 4.61 (2H, s), 
6.89 (2H, dm), 7.04 (2H, dm), 7.18 (2H, dm). 7.45 (2H, dm). 



EXAMPLE 97 




(^S)-3-{4^4-Bronrapr^>2-ethy^ acid 

The title compound was prepared from (£MS>ethyt 3-{4-{3-(4-bromophenyl)-2-«thyl-but-2- 
enyloxyj^heriyt^2^thoxyi3ropionate (Example 96) (0.78 g, 1.64 mmoQ and sodium hydrox- 
ide (1M, 3.3 ml, 3.3 mmol) by a procedure analogous to that described in example 51, yield- 
ing (^S)^4-r3-(4-bromophenyl^ acid 
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(0.703 g, 96%) as a pale yellow oil, which contained a small amount of dichioromethane; 
0.703 g (96%). 

1 H NMR (300. MHz, CDCI 3 ) 8: 1.19 (3H, t), 1 .26 (ethyl acetate impurity, 0.6H, t), 2.04 (ethyl 
acetate Impurity, 0.4H. s), 2.16 (3H, s), 2.96 (1H, dd), 3.10. (1H, dd), 3.42-3.52 (1H, m), 3.53- 
3.68 (1 H, m), 3.80 (3H, s). 4.07. (1 H. dd), 4.12 (ethyl acetate Impurity. 0.4H), 4.74 (2H, d), 
5.30 (CHjCfe, trace), 6.10 (1H, t), 6.85-6.95 (3H, m), 7.12-7.20 (2H, m), 7.21-7.32 (2H, m), 
7.45-7.50 (4H, m), carboxylic acid proton not observed. 



EXAMPLE 98 




(Z>(S)-Ethyl 3-{4-[3-(4-Bronrophenyl)-2-ethy1-but-2-en . 



The title compound (535 mg, 81 %) was prepared from (2>3-(4-bromophenyf)-2-ethyl-but-2- 
en-1-ol (prepared as described in example 96b) (355 mg, 1.39 mmol) and (SJ-ethyl 2-ethoxy- 
3-(4-hydroxyphenyl)-propionate (348 mg, 1.46 mmol) by a procedure analogous to that de- 
scribed in example 52c. 

1 H NMR (300 MHz, CDCIs) 5: 1.11 (3H, t), 1.16 (3H, t), 1.21 (3H, t), 2.04 (3H, s), 2.37 (2H, q), 
2.93 (2H, d), 3.29-3.40 (1H. m), 3.53-3.65 (1H, m), 3.95 (1H, t), 4.16 (2H, q), 4.25 (2H, s), 
6.70 (2H, dm), 7.03-7.12 (4H, m). 7.40 (2H, dm). Microanalysis Calculated % C: 63.16, H: 
6.57. Found % C: 63.34, H: 6.66. 
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10 



(ZHS)-3-t4^4-Bio n ^ acjd 

The title compound was prepared from (ZKS)-ethy1 3^4^(4-brorTiophenyi}.2-ethykbut.2- 
enytoxy>pheriyrh^^ 98) (475 mg, 1.0 mmd) and sodium hydrox- 

ide (1M, 2.0 ml. 2.0 mmol) by a procedure analogous to that described in example 51, yield- 
ing (^S)-3-{4^3-(4-brD^ 

(0.424 g, 95%) as a pate yellow OB. 

'H NMR (300 MHz, CDCI3) 8: 1.11 (3H. t), 1.18 (3H, t), 2.04 (3H. s). 2.37 (2H. q), 2.94 (1H. 
dd), 3.04 (1H, dd). 3.4CW.53 (1H, m), 3.53-3.64 (1H, m), 4.03 (1H, dd), 4.25 (2H, s), 6.71 ' 
(2H, dm), 7.02-7.14 (4H, m), 7.40 (2H, dm). carboxyOc acid proton not observed 



EXAMPLE 10n 



15 




(£HS)-Etriyl 3-(4-T3-(4'-fejEBut^^ 
a) 

20 The colourless oil. (£>ethyi 3K4^4>utyrtiprenyl^yf)-but-2-enoatB was prepared from 
(EHrthyl 3K4-brornophenyiH)ut-2^noate (example 50a) and 4-terf-butyiphenylboronic acid 
by a procedure analogous to that described in example 52a 

b) 

25 The colourless gum (^^-ferf^utyl-biptenyl^ylHjut^-en-l-ol was prepared by DIBAL-H 
reduction of (£)-ethyl 3-(4^erf-butyR J iphenyM-v()-biit-2^noate by a procedure analogous to 
that described in example 52b. 

■ 

c) 
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mil 



The title compound (0.375 g, 75%) was prepared as a colourless gum from (£)-3-(4 -tert- 
butyl^iphenyl^H)ut-2-ef>-1-ol (0.280 g, 1 .00 mmol) and (SJ-ethyl 2-ethoxy-3-{4- 
hydroxyphenyl)-propionate (0.250 g. 1.05 mmol) by a procedure analogous to that described 
in example 52a 

5 1 H NMR (300 MHz, CDCI3) 5: 1 .1 7 (3H, t), 1 .22 (3H f t), 1 .37 (9H, s), 2.17 (3H, d), 2.97 (2H, 
d), 3.30-3.43 (1H, m), 3.53-3.67 (1H, m), 3.98 (1H. t). 4.17 (2H, q), 4.73 (2H, d) f 6.11 (1H, 
tm), 6.88 (2H, dm), 7.17 (2H, dm), 7.43-7.60 (8H, m). LCMS: 763 (M+263), 523 (M+Na), 263 
(100%). 

10 

EXAMPLE 101 




1 5 (£XS)-Bhyl 3H4^3\5'^is-trifluorom^ 
propionate 



a) 

The colourless solid, (£>ethyl 3<3\54>is-trifluoromethyl^te^ was < 

20 prepared from (£)-ethyl 3-(4-tedophenyf>-but-2-enoate (example 91 a) and 3,5-bis- 

(trifluoromethyl)phenyl boronlc acid by a procedure analogous to that described in example 
91b. 

b) 

25 The colourless solid (E>-3^3\5 , -bis-trifluoromethyl4>iphen^ was prepared 

by DIBAL-H reduction of (E)-ethyl 3K3\5 , -bis-trifluonomethyM>iphenyl-4-^ by a 

procedure analogous to that described in example 50b. 

c) 
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The title compound (656 mg. 81%) was prepared as a colourless 08 from (f^S'^'-bls- 
1rifluorpmettiyH)lpherryl-W (500 mg, 1.39. mmol) and (S>-ethyf 2-«thoxy-3-(4. 

hydraxyphenyO-propfonate (348 mg, 1 .46 mmoO by a procedure analogous to that described 
in example 52c. 

5 1 H NMR (30Q MHz, CDCfe) & 1.17 (3H, t), 1.23 (3H, t), 2.18 (3H, d), Z97 (2H, d), 3.30-3.43 
(1H, m), 3.56-3.69 (1H, m), 3.98 (1H, t), 4.17 (2H, q), 4.75 (2H. d). 6.15 (1H, tm), 6.89 (2H, 
dm), 7.18 (2H. dm), 7.52-7.62 (4H. m), 7.85 (1H, s), 8.01 (2H, s). LCMS: 603 (100%, M+Na), 
598 (M+NH*), 343. . 




(£>-(S)^4^3',5 , -Bls-Wfluoromethytt 
propionic acid 



The tide compound was prepared from (£><S)-ethyl 3-{4-f>(3\5'-bis-trtluorometh^ 
4-yQ-but2-«nytaxy]-phen^ (Example 101) (625 mg, 1.08 mmol) and 

sodium hydroxide (1 M, 4.3 ml, 4.3 mmol) by a procedure analogous to that described in ex- 
ample 51. yielding (£H<S>3^4-{3K3\5 , -bis-t^ 
phenyl}-2-ethoxy-propionlc acid (535 mg, 90%) as a colourless gum 
'H NMR (300 MHz, CDC*) 8: 1.20 (3H, t), 2.18 (3H. d). 2.98 (1H, dd), 3.10 (1H, dd), 3.43- 
3.53 (1H, m), 3.53-3.66 (1H, m), 4.07 (1H, dd), 4.76 (2H. d), 6.15 (1H, tin). 6.90 (2H, dm). 
7.19 (2H. dm). 7.50-7.62 (4H. m), 7.85 (1H, s), 8.01 (2H, s). carboxylic acid proton not ob^ 
served. 
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EXAMPLE 103 




(E)-(S)-Ethy\ 2-Ethoxy-3-{4-{3-(4Msopropyl-blphen^ 



a) 

The colourless solid, (£>-ethyl 3-(4'-Isopropyl-biphenyl-4-yl)-but-2-enoate was prepared from 
(£)-ethyt 3^4-bromophenyrH)Ut-2-enoate (example SOa) and 4-lsopropylphenyl boronlc acid 
by a procedure analogous to that described in example 52a. 

MpL 96.5-97.5'C. 'H NMR (300 MHz, CDCfe) 8: 1.29 (6H, d). 1.32 (3H, t), 2.61 (3H, d), 2.97 . 
(1H. septBt), 4.22 (2H, q). 6.20 (1H, m), 7.32 (2H, dm), 7.50-7.65 (6H, m). MS: 308 (100%, 
M*), 293, 178. Microanalysis Calculated % C: 81.78, H: 7.84. Found % C: 81.96, H: 8.22. 

b) • 

The colourless solid (£)^4'4sopropyJ-biphenyl-4-yl)-but-2-en-1 -ol was prepared by DIBAL- 
H reduction of (E)-ethyi 3^4MsopropyH5lphenyf^-yl)-but-2-enoate by a procedure analogous 
to that described in example 50b. 

Mpt. 1 10.5-1 12.5°C. 1 H NMR (300 MHz, CDCI3) & 1.29 (6H, d), 2.10 (3H, s), 294 (1H, sep- 
tet), 4.37 (2H, d), 6.03 (1H, t). 7.29 (2H, dm), 7.40-7.60 (6H. m). MS: 266 (M 4 ), 251 (M-Me), 
223 (100%, M-APr). Microanalysis Calculated % C: 85.67, Ht 8.32. Found % C: 85.55, H: 
8.55. 

c) 

The title compound (410 mg, 84%) was prepared as a colourless solid from (E)-3-(4 - 
jsopropyl-biphenyl-4-y!)-but-2-en-1-ol (266 mg, 1 .00 mmol) and (S)-ethyl 2-ethc*y-3-(4- 
hydroxyphenyO-propionate (250 mg, 1 .05 mmol) by a procedure analogous to that described 
in example 52c. 

Mpt 70-73°C. 'H NMR (300 MHz, CDCI a ) 8: 1.17 (3H, t). 1.22 (3H, t), 1.29 (6H. d), 2.17 (3H, 
d), 2.89-3.01 (3H, m), 3.30-3.41 (1H, m), 3.55-3.66 (1H, m), 3.98 (1H, t), 4.17 (2H, q), 4.74 
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(2H. d), 6.11 (1H, tm), 6.88 (2H, dm), 7.17 (2H, dm). 7.30 (2H. dm), 7.46-7.57 (6H. m). 
LCMS: 735 (M+249), 509 (M+Na), 249 (1 00%). 



(^^2-Bhoxy-3-{4-I3-(44so^ acjd 



The title compound was prepared from (£}-<S)-ethyf 2^thoxy-^4-{3-(4 , -isopropyl-biph8ny«- 

4-y1)*ut-2-eny1o*y^ (Example 103) (400 mg, 0.822 mmof) and sodium 

hydroxide (1M, 3.29 nU 3.29 totm^ 

51, yielding (^S>-2^moxy-3^4-[3K44sopropyW^ 

propionic acid (380 mg, 100%) as a beige coloured solid. 

1 H NMR (300 MHz. CDCfe) 6:1.19 (3H. t), 1.29 (6H. d). 2.17 (3H. d). 2.89-3.01 (2H; m), 3.10 
(1H. dd), 3.42-3.64 (2H, m). 4.06 (1H, dd), 4.74 (2H, d), 6.11 (1H, ton), 6.90-(2H. dm). 7.16 
(2H, dm), 7.30. (2H, dm), 7.46-7.57 (6H, m), carboxyiic add proton not observed. LCMS: 707 
(M+249), 481 (M+Na). 249 (100%). 



EXAMPLE 104 
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EXAMPLE 105 




(EHSy 34H3K3,5-Dimethoxy-phenyl)*^^ add ethyl 

ester 



The title compound was prepared from 3',S'-dimethoxyacetophenone (7.0 g v 0.0388 moQ by 
a sequence analogous to that described in example 3, yielding 0.165 g (35%) of (EUSy 3- 
. {4-{3-{3 1 5-Dimethoxy-phenyl)-but-2-eny^^ add ethyl ester. 

'H NMR (200 MHz, CDCl 3 ) 8: 1.1-1.27 (6H. m), 2.97 (2H, d). 3.3-3.4 (1H, m). 3.52-3.7 (1H, 
m). 4.0 (1H, t). 4.15 (2H, q), 4.7 (2H, d), ). 6.39 (1H, dd). 6.57 (2H, dd), 6.88 (2H, d), 7.17 
(2H.d). 



EXAMPLE 106 




(£MS>-3-{4-{3-(3*-AcetyWjiphen^ 
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0 



The title compound was prepared from (£)-<S)-ethyJ H<H.H3'-acety-biphenyU-y\ybul-2- 
enyloxy}^henyrh2^thoxyixopfongte (Example 105) (140 mg, 0.288 mmol) and sodium h; 
droxide (1 M, 0.58 ml, 0.58 mmoO by a procedure analogous to that described In example I 
yielding (^^3-{4-{3-(3'-acety^^ * 
acid (33 mg. 25%) as a yellow coloured solid. 

1 H NMR (300 MHz, CDCfe) 5: 1.19 (3H, t), 2.18 (3H, d). 2.66 (3H, s), 2.97 (1H. dd), 3.10 (11 
dd), 3.41-3.65 (2H. m), 4.07 (1H, dd), 4.75 (2H. d), 6.13 (1H, tm). 6.90 (2H, dm). 7.17 (2H. 
dm). 7.49-7.63 (5H, m). 7.80 (1H, dm). 7.93 (1H. dm). 8.19 (1H, m), carboxyljc add proton' 
not observed. LCMS: 707 (M+249). 481 (M+Na), 249 (100%). 



EXAMPLE 1Q7 




(Q-foBhyl 3K4^4VU»tyi-biphenyM-y^ 
a) 

(£>3-(4-lociophenyl)-but-2-er>-1 -ol was prepared by DIBAL-H reduction of (E)-ethvf 3-(4- 
todophenyl)-but-2-enoate (example 91a) by a procedure analogous to that described in ex- 
ample 50b. 

'H NMR (300 MHz, CDC*) 5: 1.36 (1H, br s). 2.04 (3H, d), 2.66 (3H, s), 4.36 (2H. br d). 5.96 
(1 H, tm). 7.15 (2H, dm), 7.65 (2H, dm). 



The pale yellow solid, (£>1 -[4'-{3-hydroxy-l ^ethyl-propenyl)-biphenyl^-yl>ethanone was 
prepared from 4-acetylphenyl boronic acid and (E>3-(4-iodophenyf>but-2-en-1-ol by a pro 
cedure analogous to that described in example 54a. 

1 H NMR (300 MHz, CDC ,) 5: 1.55 (1H, br s), 2.12 (3H, d), 2.64 (3H, s), 4.41 (2H. d). 6.07 
(1H. tm). 7.52 (2H, dm), 7.61 (2H, dm), 7.70 (2H, dm), 8.03 (2H. dm). 
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c) 

The title compound (275 mg, 75%) was prepared from (£> 1 -[4'-(3-hydroxy- 1 -methyt- 
propenyl)-biphenyl-4-yn-ethanone (200 mg, 0.75 mmol) and (Sj-ethyl 2-ethoxy-3-(4- 
5 hydroxyphenyl)-propionate (188 mg, 0.79 mmol) by a procedure analogous to that described 
in example 52a 

1 H NMR (300 MHz. CDCIa) 8: 1.17 <3H, t), 1.23 (3H, t), Z18 (3H, d), 2.64 (3H, s), 2.97 (2H, 
d), 3.30-3.42 (1H, m), 3.55-3.67 <1H, m), 3.98 (1H, t), 4.17 (2H, q), 4.75 (2H, d), 6.14 <1H, 
tm) ( 6.89 (2H, dm), 7.17 (2H. dm), 7.54 (2H # dm), 7.61 (2H t dm), 7.70 (2H, dm), 8.03 (2H. 
10 dm). 




(EMS}^4^3K4Vtaetyrtiphen^ acid 

The title compound was prepared from (EMS)-ethyl 3^4-[3^4'^c»tyl-biphenyM-yl)-but--2- 
20 enyioxy]-phenyl}-2-ethoxy-propionate (Example 107) (200 mg, 0.41 1 mmol) and sodium hy- 
droxide (1M, 1.64. ml, 1.64 mmol) by a procedure analogous to that described In example 51, 

yielding (EHS)-3-{4^3-(4 # -aMty^^ 

acid (70 mg t 37%) as a yellow coloured solid. 

1 H NMR (300 MHz, CDCJ S )5: 1.19 (3H, t), 2.18 (3H f d), 2.64 (3H. s), 2.97 (1H, dd) f 3.11 (1H t 
25 dd), 3.45-3.65 (2H, m), 4.08 (1H, dd), 4.75 (2H. d). 6.14 (1H, tm), 6.90 (2H, dm), 7.17 (2H, 
dm), 7.54 (2H, dm), 7.61 (2H, dm). 7.70 (2H, dm), 8.03 (2H, dm), rarboxylic acid proton not 
observed. LCMS: 707 (M+249), 459 (M+H), 249 (1 00%). 
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10 



15 



20 



a) 

Sodium (0.90 g, 39.1 mmofl was added to ethanoi (50 ml) at 20°C and the mixture stirred 
until the metal had fully reacted. Triethyl phosphonoacatate (10.1 g, 45 mmo[)was added, 
the mixture stirred for 10 min, then a solution of 3,5-dlbromobenzaJdehyde (7.92 g, 30 mmol) . 
in ethanoi (50 ml) was added and the reaction mixture heated to 80°C under reflux for 72h. 
The solution was cooled, the ethanoi evaporated and the resulting yellow residue partitioned 
between 1N HCI (100 ml) and ethyl acetate (100 ml). The aqueous layer was collected and 
further extracted with ethyl acetate (3 x 100 ml). The organic layers were combined, washed 
with brine, dried (MgS0 4 ) and evaporated to a yellow solid, which was purified by column 
chromatography on silica gel (2% diethyl ether in n-heptane eluent) to give the product, (£)- 
ethyl 3-<3,5-dibnornophenyl)-acrylate, as a colourless solid; 4.54 g (45%). 
Mpt 80-82-C. 1 H NMR (300 MHz, CDCy 6: 1.33 (3H, t), 4.27 (2H, q), 6.42 (1H, d), 7.51 (1H, 
d), 7.58 (2H, d), 7.66 (1H. t). MS: 336/334/332 (M*). 308/306/304, 291/289/287 (100% M- 
Oet), 180/182. 



25 



The colourless solid, (f^rthy! 3-[1 , 1 ';3\ 1 Tterphenyl-5 , ^-acrylate was prepared from (£)- 
ethyl 3.(3.MibrorTiopheny1>aavlate and phenylboronlc add by a procedure analogous to 
that described in example 52a. 

Mpt 78.5-81.5X. 1 H NMR (300 MHz, CDCfe) 5: 1.36 (3H. t). 4.29 (2H. q), 6.58 (1H, d), 7.33- 
7.54 (6H, m), 7.60-7.68 (4H, m). 7.72 (2H, d), 7.81 (1H, t), 7.62 (1H, d). MS: 328 (100% M*> 
283,256,252,241,239. * 
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C) 

The colourless solid (£)-3-£1 , 1 ';3',1 '^terphenyi-5'-yl-prop-2-en-1 -ol was prepared by DIBAL-H 
reduction of (£)-ethyf 3^1,1';3',1 M ]terphenyl-5 , -yl-acryiate by a procedure analogous to that 
described for example 52b. 

Mpt 140-141.5 # C. 'H NMR (300 MHz, CDa 3 ) 5: 1.54 (1H, br s), 4.38 (2H, d). 6.50 (1H, dt), 
6.75 (1H, d), 7.30-7.52 (6H, m), 7.53-7.73 (7H, m). MS: 286 (M*). 258 (100%), 243, 230, 165, . 
91,77. 

The title compound (426 mg, 80%) was prepared from (E)-3-{1 ,1';3',1'lterphenyl-5 , -yl-prop-2- 
en-1-ol (300 mg, 1.05 mmol) and (S>ethyt 2-ethoxy-3-{44Tydroxyphenyl)-propionate (262 
mg, 1.10 mmol) by a procedure analogous to that described in example 52a 
1 H NMR (300 MHz, CDCfc,) 8: 1.16 (3H, t), 1.22 (3H, t), 2.96 (2H, d), 3.29-3.41 (1H, m), 3.54- 
3.66 (1H, m). 3.98 (1H, t), 4.16 (2H, q). 473 (2H, d), 6.54 (1H, dt), 6.85 (1H, d), 6.90 (2H, 
dm), 7.17 (2H, dm), 7.30-7.50 (6H, m), 7.55-7.71 (7H, m). LCMS: 775 (M+269), 729 (100%, 
M+269-EtOH), 461 (M+H-EtOH), 269; 



EXAMPLE 110 




(£HS)-2-Ethoxy-3-I4-(3-I1 ,1 , ;3 , p 1 'Iterphenyl-ff-yl-al^ acid 



The title compound was prepared from (E)-(S)-ethyi 2-ethoxy-3-[4-(3-[1 l 1 , ;3 , ,1Tterphenyl-5'- 
yl-allyloxy)-phenyrj-proplonate (Example 109) (405 mg, 0.8 mmol) and sodium hydroxide 
(1 M, 1 .6 ml, 1 .6 mmol) by a procedure analogous to that described in example 51 , yielding 
(EMS)-2-etooxy-3-[4-(3-{1,1^ acid (352 mg, 

92%) as a colourless glass. 
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1 H NMR (300 MHz, CDCIs) 6: 1.18 (3H, t), 2.97 (1H. dd), 3.09 (1H, dd), 3.41-3.53 (1H, m), 
3.53-3.65 (1H, m), 4.07 (1H, dd), 4.73 (2H, dd), 6.54 (1H, dt), 6.85 (1H, dm), 6.92 (2H, dm), 
7.17 (2H, dm), 7.32-7.50 (6H, m), 7.55-7.71 (7H, m), carboxyflcadd proton not observed. 
LCMS: 747 (M+269), 501 (M+Na), 496 (M+NH4), 269 (1 00%). 



EXAMPLE 111 




(E.EHSyEthyi 3-(4H3-[4-(2-Etr»xy-2-etfwx^ 
Wphenyl-3-yl)-but-2-enoate 

a) 

The yellow oil (E,£)-«thyl 3-[443-hvdroxy-1-methyl^pen^ 

was prepared from (£M44H3-hydroxy-1-rne!rr^ (example 
1 05a) and triethyl phosphonoacetate by a reaction analogous to that described for example 
50a. 

1 H NMR (300 MHz, COCIj) 8: 1.33 (3H, t), 1.37 (1H, br t). 2.13 (3H, d), 2.62 (3H. d), 4.23 
(2H, q), 4.41 (2H. br t), 6.06 (1H, tm), 6.19. (1H, m), 7.40-7.62 (7H, m), 7.68 (1H, m). MS: 336 
(M*), 334, 308, 293, 43 (100%). 

b) 

The title compound (230 mg, 58%) was prepared from (E,f)-ethyl 3K4H34iydroxy-1-me1rjyl- 
propenyf>biphenyt-3-yf]-but-2-erK5ate (235 mg, 0.70 mmol) and (S>ethyl 2-ethoxy-3-{4- 
hydroxvpherr/O-propfonate (175 mg, 0.73 mmol) by a procedure analogous to that described 
In example 52c. 

'H NMR (300 MHz. CDCI3) 8: 1.17 (3H, t), 1.23 (3H. t), 1.33 (3H. t), 217 (3H. d), 2.62 (3H, 
d), 2.96 (2H, d), 3.30-3.42 (1H, m), 3.55-3.67 (1H, m), 3.98 (1H, t), 4.17. (2H. q). 4.23 (2H,q), 
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4.75 <2H, d) f 6.13 (1H, tm), 6.20 (1H f m), 6.89 (2H, dm), 7.17 (2H, dm), 7.42-7.62 (7H, m) f 
7.67 <1H, m). MS: 556 (M 4 ). 319 (100%). 



5 EXAMPLE 112 




(E,E)-(Sy a^4H344-(2-Carboxy-2-ethoxy-ethylH>h9raxy] HTiethyl-propenylJ-blphenyl-a-yl)- 
10 but-2-enota acid 



The title compound was prepared from (E,£)-(S)-ethyt 3-(4'-{3-[4-(2-ethoxy-2- 
ethoxycarbonyf-ethyl^ (example.. 
1 1 1 ) (190 mg, 0.34 mrnol) and sodium hydroxide (1M, 1 .4 ml, 1 .4 mmol) by a procedure 
15 analogous to that described in example 51 , yielding (E,E)-(Sy 3-(4 l -{3-[4-(2-cart>oxy-2* 

ethoxy-ethyl)-phenoxy]-1^ethyli^ (135 mg,.79%) as 

a colourless solid. 

1 H NMR (300 MHz, CDCfe) 5: 1.19 (3H. t) r 2.18 (3H, m), 2.64 (3H, s), 3.01 (1H, dd), 3.08 (1H, 
dd), 3.40-3.70 (2H, m), 4.07 (1H t dd) f 4.75 (2H, dd). 6.12 (1H, br m), 6.23 (1H, s), 6.89 (2H. 
20 dm), 7.1 8 (2H, dm), 7.40-7.70 (8H, m), carboxylic acid protons not observed. 
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(^^Ethyl 24-ihoxy-3H^^ 
a) • 

The colourless oil (£)-ethyl ^'-metfioxy-biphenyM-yfHjut^-enoate was prepared from (£)- 
ethyl 3^4*romophenylH>ut-2-enoate (example 50a) and 3-methoxyphenyl boronfe add by a 
procedure analogous to that described in example 52a 

1 H NMR (300 MHz. CD0 3 ) 5: 1.33 (3H, t), 2.61 (3H. d). 3.87 (3H, s), 4.23 (2H, q). 6.20 (1H, 
m). 6.91 (1H, ddd), 7.13 (1H. dd), 7.19 (1H, ddd). 7.37 (1H. dd), 7.51-7.62 (4H, m). MS: 296 
(100%, M*), 281, 267, 251, 224. Microanalysis Calculated % C: 77.00, H: 6.80. Found % C: 
77.02, H: 6.93. 



The colourless solid (£W3'-methoxy-bipheny^ was prepared by DIBAL-H 

reduction of (£)-ethyl 3-(3'HnetrK^iphenyl^yl)^.2-enoate as described for example 
52b. 

• NMR (300 MHz. C^8:1.40(1H l brs).2.12(3H.d),3.87(3H,6),4 i 39 

(2H; d), 6.05 (1H. tmj.'6.89 (1H. ddd). 7.13 (1H, dd), 7.19 (1H. ddd). 7.35 (1H, dd), 7.49s (2H. • 
dm), 7.56 (2H, dm). MS: 254 (M*), 239, 211.(100%). , , 



The title compound (280 mg, 59%) was prepared as a colourless solid from (^3-(3'- 
memoxy-biphenyl+yl)-^ mg, 1.00 mmol) and (S>ethyl 2-ethoxy-3-{4- 

hydroxyphenyO-proptonate (250 mg. 1 .05 mmol) by a procedure analogous to that described 
in example 52c 

f H NMR (300 MHz, CDCfe) 6: 1.17 (3H, t), 1.22 (3H. t), 2.17 (3H, d). 2.96 (2H. d), 3.3W.42 
(1H, m), 3.55-3.67 (1H, m), 3.87 (3H. s). 3.98 (1H, t), 4.17 (2H. q), 4.74 (2H, d), 6.12 (1H, 
tm). 6.85-6.92 (3H, m), 7.11-7.22 (4H. m). 7.35 (1H, dd), 7.47-7.59 (4H. m). MS: 474 (M*), 
237 (1 00%). Microanalysis Calculated % C: 75.92. H: 7.22. Found % C: 76.04, H: 7.39. 
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EXAMPLE 114 




(EH^2-Ethoxy-3^4-[3-(3MTietho^ acid 



The title compound was prepared from (£>(S>ethyl 2^thoxy-3^4^3'-fTiethoxy^phenyl-4- - 
yl)-but-2-enylox^^ (example 1 13) (230 mg, 0.49 mmol) and sodium hy- 

drorfde (1M, 0.97 ml, 0.97 mmol) by a procedure analogous to that described in example 51 , 
yielding (£MS^2-ethoxy^4-[3^^ 
add (183 mg, 85%) as a colourless solid. 

1 H NMR (300 MHz, CDCIs) 5: 1.18 (3H, t), 2.17 (3H. d), 2.97 <1H, dd), 3.10 (1H, dd); 3.41- 
3.53 (1H. m), 3.53-3.65 (1H, m), 3.B7 (3H, s), 4.07 (1H. dd), 4.74 (2H, dd), 6.11 (1H, tm)> 
6.86-6.93 (3H, m), 7.11-7.22 (4H, m), 7.35 (1H, dd), 7.47-7.59 (4H, m), carboxyRc add pro- 
ton not observed. LCMS: 683 (M+237), 469 (M+Na), 237 (1 00%). 



EXAMPLE 115 




(EMS^^thyl 2-Ethoxy-3-(4-^^ 
propionate 
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inn 



a) 

The colourless solid (fMSW-tf'-f 1 -hydroxy-ethytybiphenyU4-y^but-2-en-1-cl was pre- 
pared by DIBAL-H reduction of (HH W3-hydroxy-1-methyl-pr^ 
ethanone (example 105a) by a procedure analogous to that described In example 52b. 
Mpt 94-100'C. 'H NMR (300 MHz. DMSO-ds) 5: 1 .37 (3H, d), 2.02 (3H, d). 4.18 (2H, brdd), 
4.75 (1H. br t, OH), 4.78 (1H. dq), 5J21 (1H, d, OH), 5.98 (1H. tm). 7.33 (1H, dm). 7.40 (1H,' 
dd), 7.48-7.54 (3H. m), 7.60-7.66 (3H, m). MS: 268 (100%, M*), 253. 235. 225. Mcroanalysis 
Calculated % C: 80.56, H: 7.51. Found % C: 80.21, H: 7.78. 

b) 

The title compound (490 mg, 57%) was prepared as a colourless oil from (£HS^3-(3 , -(i- 
hydroxy^tlylH)lphenyl^yg-but-2^1^)l (500 mg, 1.86 mmol) and (S>ethyl 2-ethoxy-3-<4- 
riydroxyphenyl)^roplonate (422 mg, 1.77 mmol) by a procedure analogous to that described 
in example 52c. 

1 H NMR (300 MHz, CDCW & 1.17 (3H, t), 1.22 (3H. t). 1.56 (3H. d). 1.89 (1H,d. OH), 2.18 
(3H. d), 2.97 (2H. d). 3.30-3.42 (1H. m), 3.54-3.66 (1H. m). 3.98 (1H. t). 4.17 (2H. q), 4.75 
(2H. d). 4.99 (1 H. dq). 6.12 (1H. tm), 6.85 (2H. dm), 7,18 (2H. dm). 7.32-7.48 (2H. m), 7 48- 
7.67 (6H,m). 




(^S,S^2-Emoxy^(4^41-hydroxy^ 
propionic add 



The title compound was prepared from (E)-(S,SM)-ethy\ Z-ethoxy-S-i^S'-fl-hydroxy- 
ethylhbiphenyl-4-yO^^ (example 1 15) (460 mg, 0.94 mmol) 

and sodium hydroxide (1M, 1.9 ml, 1.9 mmol) by a procedure analogous to that described in 
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example 51, yielding (£HS,SW?)-ethyl 2^thoxy^4^PH1^ydroxy-ethyl)^iphenyl-4-ylJ. 
but-2-enytoxy}-phenyl)-propionlc acid. (434 mg, 100%) as a colourless gum. 
1 H NMR (300 MHz, CDO,) 8: 1.18 (3H, t), 1.55 (3H. d), 2.17 (3H. d), 2.96 (1H, dd), 3.09 (1H, 
dd), 3.41-3.53 (1H, m), 3.54-3.66 (1H, m), 4.06 (1H. dd), 4.75 (2H, d). 4.98 (1K q), 6.12 (1H, 
tm), 6.90 (2H, dm), 7.17 (2H, dm), 7.32-7.46 (2H, m), 7.47-7.63 (6H, m), carooxyOc acid pro- 
ton not observed. 



EXAMPLE 117 




■ 

(EM^thyl 3^4-[3-(3,5-Dibromo^ 



Sodium (0.49 g, 21.3 rnmol) was added to ethanol (50 ml) at room temperature and the mix- 
ture stirred until the metal had fully reacted. Triethyi phosphonoacetate (5.49. g f 24.5 rnmol) 
was added, the solution stirred for 15 mln, then an ethanol (100 ml) solution of 3,5- 

r 

dlbromoaoetophenone (4.60 g, 16.6 mol) was added and the reaction mixture heated to 80*C. . 
under reflux for 72 h. The solution was cooled, the ethanol evaporated and the resulting or- 
ange residue partitioned between 1 N HCI (150 ml) and ethyl acetate (150 ml). The aqueous . 
layer was collected and further extracted with ethyl acetate (2 x 100 ml). The organic layers 
were combined, washed with brine, dried (MgS0 4 ) and evaporated to an orange/yellow gum, 
which was purified by column chromatography on silica gel (3% diethyl ether in n-heptane 
eluent) to give the product, (£)-ethyl 3-(3,5-dibromophenylH)Ut-2-enoate t as a colourless 
wax; 4.06 g (70%). 

1 H NMR (300 MHz, CDCfe) 8: 1.32 (3H, t), 2.51 (3H, d), 4.22 (2H. q), 6.09 (1H. m), 7.52 (2H, 
d), 7.64 (1H, t). MS: 350/348/346 (M*). 304/302/300 (M-EtOH), 115 (100%). Microanalysis 
Calculated % C: 41.41, H: 3.48, Br. 45.92. Found % C: 41.75, H: 3.52, Br 45.62. 
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(£)-Ethyl ^3,5^ibromopheny1HJut-2-enoate was reduced with DIBAL-H by a procedure 
analogous to that described in example 50b, to give the colourless oil (£>3-{3,5-dlbromo- 
phenyt)-but-2-en-1-d. 

f H NM* (300 MHz, CDCfe) 8: 1.64 (1H, brs), 2.01 (3H, d), 4.36 (2H, d), 5.96 (1H, tm), 7.46 
(2H, d), 7.54 (1H, t). MS: 308/306/304 (M*), 293/291/289 (M-Me), 266/264/262, 227/225/223, 
131, 128, 115 (100%), 102. 



10 The title compound (851 mg, 81%) was prepared from (£)^-{3 ( 5-dlbromc-pheny1>but-2-er>- 
1-ol (612 mg, 2.0 mmol) and (S^ethyl 2^thoxy-3^4^ydroxyph9nyl}-proptonate (500 mg, 
2. 1 0. mmol) by a procedure analogous to that described in example 52c. 
1 H NMR (300 MHz, CDCIs) 6: 1 .17 (3H, t), 1.23 (3H, t), 2.09 (3H, d), ^96 (2H, d), 3.30-3.42 
(1H, m), 3.54-3.66 (1H, m), 3.98 (1H, t). 4.17 (2H, q), 4.69 (2H, d). 6.04 (1H. tm), 6.85 (2H. 

15 dm), 7.16 (2H, dm), 7.48 (2H. d), 7.57 (1H. t). LCMS: 551/549/547 (100%, M+Na), 
546/544/542 (M+NH4), 483/481/479 (M+H-EtOH). 



(£HSW4-l3-(3,5-Dlbiomopheiiyl)-b^^ acid 



25 The title compound was prepared from (EHS}othyi 3-{4-{3-(3 1 5-<«bromophenyf>-but-2- 
eriytoxy]-phenyl}-2-ethoxy-propionate (example 117) (840 mg, 1.60 mmol) and sodium hy- 
droxide ( 1 M, 1 6 ml, 1 6 mmol) by a procedure analogous to that described In example 51 , 
yielding (EHS)-3-{413K3,5^ibronrwphertf acid 
(781 mg, 98%) as a colourless gum. 



EXAMPLE 118 



20 




o 
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1 H NMR (300 MHz, CDCI3) 5: 1.19 (3H, t), 2.08 (3H, d), 2.96 (1H, dd), 3.09 (1H, dd), 3.41- 
3.53 (1H. m). 3.55-3.67 (1H, m), 4.07 (1H, dd), 4.70 (2H. d), 6.04 (1H, tm), 6.87 (2H, dm), 
7.17 (2H, dm), 7.48 (2H, d), 7.58 (1 H. t), carboxylic add proton not observed. LCMS: 
523/521/519 (100%, M+Na). 51 8/516/514. (M+NH4), 455/453/451 (M+H-€tOH), 291/289/287. 



(£)-(S}-Ethyl 3-{4-[3-{3 , 5-Oibramophenyl)-a»yioxy]-phenyl}-2-ethoxy-propionate 



(£}-Ethyl 3-(3,5-dJbromophenyl)-acrylate (example 109a) was reduced with DIBAL-H by a 
procedure analogous to that described in example 50b; to give the colourless solid (£)-3- 
(3,5-dibromophenyl)-prop-2-en-1-ol. 

1 H NMR (300 MHz, CDCI 3 )8: 1.52 (1H, t, OH), 4.35 (2H, ddd), 6.36 (1H, dt), 6.50 (1H, dm), 
7.44 (2H, d). 7.53 (1H, t). LCMS: 277/275/273 (100%, M+H-HaO), 198/194 (M+H-HaO-Br), 
100. 

b) 

The title compound (780 mg, 78%) was prepared from (£)-3-(3,5^ibromophenyl)-prop-2-er>- 
1-ol (584 mg, 2.0 mmol) and (S>e1hyl 2-ethc>xy^4-hydroxyphenyl)-propionate (500 mg, 
2.10 mmol) by a procedure analogous to that described in example 52c. 
1 H NMR (300 MHz, CDCI 3 ) 8: 1.17 (3H, t), 1.22 (3H, t), 2.96 (2H. d), 3.30-3.42 (1H, m), 3.55- 
3.67 (1H, m), 3.97 (1H, t). 4.17 (2H, q), 4.68 (2H, dd), 6.41 (1H, dt), 6.59 (1H, dm). 6.86 (2H, 
dm), 7.17. (2H, dm), 7.46 (2H, d), 7,53 (1H, t). 



EXAMPLE 119 




a) 
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EXAMPLE 120 




(EHSW443K3,&Oibromophenyf^^ add 



The title compound was prepared from (EKS^ethyl 3-{4-{3-{3 I 5-dibromophenyl)-al|yloxy]- . 
pheny^2-ethoxy-propionate (example 119) (512 mg, 1.Q mmol) and sodium hydroxide (1M, 
10 mL 1 0 mmol) by a procedure analogous to that described in example 51 , yielding (£>-(S). 
3W3K3,5Klibromophenyl)-aJr^^ acid (96 mg; 20%) as a col- 

ourless gum. 

'H NMR (300 MHz, CDCfe) 5: 1.19 (3H, t), 2.97 (1H. dd). 3.09 (1H, dd), 3.40-3.66 (2H. m), 
4.06 (1H. dd), 4.68 (2H, dd), 6.42 (1H, dt). 6.59 (1H. dm), 6.88 (2H, dm), 7.18 (2H. dm), 7.46 
(2H, d), 7.58 (1H, t), carboxylic acid proton not observed. LCMS: 509/507/505 (M+Na), 
504/502/500 (100%, M+NH+), 441/439/437 (M+H-EtOH), 277/275/273. •• . . ' 



EXAMPLE 121 




(^(^thyl 3-{4-P-(4,4"-D^^ 
propionate 
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tTlTi 



The colourless glass, (£>ethyl 3K4,4"^JI^rt-buW1,1^3\nterphenyl^-yl)^crylate was 
prepared from (£>ethyl 3-{3 I 5-dlbromophenyl)-acrytate (example 109a) and 4-tert- 
butylphenylboronic acid by a procedure analogous, to that described in example 52a. 
1 H NMR (300 MHz, CDOs) 5: 1.36 (3H. t), 1.38 (18H, s), 4.29 (2H, q). 6.55 (1H, d), 7.43-7.52 
(4H, m), 7.52-7.61 (4H, m), 7.70 (2H, d), 7.81 (1H, t), 7.82 (1H, d). MS: 440 (M*), 425 (100%, 
M-Me), 205. 

b) 

The colourless gum (£)-3-(4 t 4 n -di-tof4)utyH1,1';3^^ 

prepared by DIBAL-H reduction of (£)-ethyl 3K4,4"-di-fe/f4)U^1,1';3\1 , ltemhenyl-5 , -yr}- 
acrylate by a procedure analogous to that described for example 52b. 
1 H NMR (300 MHz, CDCI 3 ) 8: 1 .37 (18H, s), 1.48 (1H. br t), 4.37 (2H, m), 6.49 (1H, dt), 6.75 
(1H, dm), 7.45-7.52 (4H, m), 7.54-7.61 (6H. m), 7.68 (1H, t). LCMS: 779 (M+381). 761 (779- 
HzO), 437, 421 (M+Na), 399 (M+H, 381 (100%, M+H-H 2 0). 

■ • ' 1 

■ i 

c) 

The title compound (368 mg, 79%) was prepared from (£)-3-(4 ,4"-d i-terf-burtyf- 
[1,1^3\1'TtemhenyJ-5 , -yf)-prop-2-en-1-ol (300 mg. 0.75 mmol) and (S>ethyl 2-ethoxy-3^4- 
hydroxypherryl)-propionate (168 mg, 0.79 mmol) by a procedure analogous to that described 
in example 52a 

1 H NMR (300 MHz, CDCI 8 ) 8: 1.17 (3H, t). 1.22 (3H. t), 1.37 (18H, s), 2.96. (2H, d). 3.30-3.43 
(1H, m), 3.54-3.67 (1H, m), a98 (1H, t), 4.16 (2H, q), 4.72 (2H, d), 6.52 (1H. dt), 6.85 (1H, d), 
6.90 (2H, dm), 7.18 (2H, dm). 7.44-7.52 (4H, m), 7.54-7.63 (6H, m), 7.69 (1H, m). LCMS: 
641 (100%, M+Na), 636 (M+NH4), 381 . 
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EXAMPLE 122 




EtO OH 



(^SW4^4,4"-Di-tert^ut^ 
propionic add 



The title compound was prepared from (£)-{S)-etriyl 3-{4-[3-{4 > 4"-di-f8^buty»- 
ll.l'^^terpherTyl-S'-ylHIy^ (example 121) (345 mg, 0.56 

mmoO and sodium hydroxide (1M, 1.1 ml, 1.1 mmoi) by a procedure anatogous to that de- 
. scribed in example 51. yielding (^S^4-[3-(4,4"Hfrtetou^ 
al^oxy]^henyl}-2^tho^xy-propionlc acid (284 mg, 86%) as a colourless foam., 
'H NMR (300 MHz, CDCU) 5: 1.18 (3H, t), 1.38 (18H, s), Z97 (1H, dd). 3.10 (1H. dd), 3.41- 
3.65 (2H, m), 4.07 (1H, dd), 4.72 (2H. dm). 6.52 (1H, dt). 6.85 (1H, d), 6.92 (2H, dm). 7.17 
(2H, dm). 7.44-7.52 (4H, m), 7.55-7.62 (6H, m), 7.69 (1H. m). carboxyDc acid proton not ob- 
served. 



EXAMPLE 123 




£HS>-Ethyl3^^ 
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a) 

The colourless gum (£)-ethyl 3^3\5 , <fibromo^fphenyl^yl>^ was prepared from 

(E)~ethyl 3^4-iodc^henyl)-but-2-enoate (example 91a) and 3,5-dlbrornobenzene boronic acid 
5 by a procedure analogous to that described in example 52a. 

1 H NMR (300 MHz, CDCIs) S: 1.33 (3H, t), 2.61 (3H, d), 4.22 (2H, q), 6.20 (1H, m), 7.44-7.80 
(7H, m). LCMS: 427/425/423 (100%. M+H). 381/379/377 (M+H-EtOH). 

b) 

10 The colourless gum (£)-3^3\5'Hlibromo-biphenyM-yf)-but-2-er>-1-ol was prepared by DJ- 
BAL-H reduction of (£>ethyi 3-{3',5'-<libromo-bipheny(-4-yI)-bLrt-2-enoate as described for 
example 52b, with the purification of the product being carried out by preparative HPLC. 
*H NMR (300 MHz, CDCIs) 8: 1.45 (1H, br s). 2.12 (3H. d), 4.41 (2H, d), 6.05 (1H, tm), 7.45- 
7.54 (4H, m), 7.62 (1H, t), 7.66 (2H, d). LCMS: 367/365/363 (100%, M+H-HsO), 286/284. . 

15 

C) 

The title compound (177 mg, 83%) was prepared as a colourless gum from (£)-3-(3',5'- 
dibromo-biphenyi-4-yl)-but-2-en-1 -ol (135 mg, 0.35 mmoi) and (Sj-ethyi 2-ethoxy-3-(4- 
hydroxyphenyl)-propionate (90 mg, 0.38 mmoO by a procedure analogous to that described 
20 in example 52c 

'H NMR (300 MHz. CDCIs) 5: 1.17 (3H, t), 1.23 (3H, t), Z16 (3H, d). 2.96 (2H, d). 3.31-3.43 
(1H, m), 3.55^.67 (1H, m). 358 (1H, t), 4.17 (2H, q), 4.74 (2H, d), 6.13 (1H, tm). 6.88 (2H. 
dm). 7.17 (2H, dm), 7.45-7.56 (4H, m), 7.63 (1H, t), 7.66 (2H, d). LCMS: 627/625/823 (100%, 
M+Na),365. 

25 



EXAMPLE 124 




30 
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(EHSW4W3\5^Dlbromo-bipheriy^ 



10 



The title compound was prepared from (E)-(S>ethyl 3H4^3',5'^lbronio-Wphenyl-4-y|)4>ut. 
2^nytaxyh}henyfh2^oxy-proptonate (example 123) (110 mg, 0.18 mmof) and sodium hy- 
droxide (1 M, 1 .0 ml, 1.0 mmol) by a procedure analogous to that described in example 51 , 
yielding (£HS)-3-{4-{3^3\5^dibr^ 
propionic add (90 mg, 86%) as a colourless gum. 

1 H NMR (300 MHz, CDCI 3 ) 8: 1.20 (3H, t), 218 (3H, dX 2.99 (1H, dd), 3.12 (1H, dd), 3.43- 
3.68 (2H, m). 4.08 (1H, dd), 4.75 (2H, d), 6.13 (1H, tm), 6.91 (2H, dm), 7.19 (2H, dm), 7.45- 
7.60 (4H, m), 7.60-7.74 (3H, m), carboxyfic acid proton not observed. LCMS: 599/597/595 
(100%, M+Na), 365. 



15 



EXAMPLE 125 




(£KS)-Bhyl 3^4-[3-(3\5'-Dk*tart>*ipheny1-4^^ 



20 a) 



25 



The colourless solid (£)-ethyl 3-(3\5'-dichloro-blphenyl-4-yl)-but-2-enoate was prepared from 
(E)-ethyl 3-(4-iodophenyl)-but-2-enoate (example 91a) and 3,5-dichlorobenzene boronic acid 
by a procedure analogous to that described in example 52a. 

Mpt 96.3-97.3'C. 1 H NMR (300 MHz, CDCfe) 5: 1.33 (3H, t), 2.61 (3H, d), 4.23 (2H, q). 6.19 
(1H. m), 7.35 (1H, t), 7.47 (2H. d), 7.51-7.61 (4H, m). LCMS: 335037/339 (100%, M+H), 
289/291/293 (M+H-EtOH).. Microanalysis Calculated % C: 64.49, H-.4.81, Ch 21.15; found C: 
64.41, H:4.80, CI: 20.80. 



b) 
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The colourless oil (£)^3\5 , KJichlon>4)iphenyl^yl)-but-2-en-1-ol was prepared by DiBAL-H 
reduction erf (£)-ethy! 3^3\5 , Hdk*ton^biphenyM-yl>4>ut-2-enoate as described for example 
52b. 

* * * 

1 H NMR (300 MHz, CDCIj) 5: 1.39 (1H, br s), 2.12 (3H. d), 4.40 (2H, d). 6.05 (1H, ton). 7.33 
(1H, t), 7.46 (2H, d), 7.45-7.65 (4H, m). MS: 296/294/292 (100%, M*), 281/279/277 (M-Me), 
278/276/274 (M+tf)), 253/251/249. 

The title compound (794 mg, 77%) was prepared as a colourless gum from (EyS-P'^- 
dtehloro-biphenyl-4-yl)-but-2-en-1-ol (586 mg, 2.0 mmol) and (S>ethyl 2-ethoxy-3-(4- 
hydraxyphenyt)-propionate (500 mg, 2.1 0 mmol) by a procedure analogous to that described • 
in example 52a 

1 H NMR (300 MHz. CDCI 3 ) 8: 1.17 (3H, t), 1.23 (3H, t), 2.17 (3H, d), 2.96 (2H, d). 3.30-3.42 • 
(1H. m). 3.55-3.67 (1H, m), 3.98 (1H. t), 4.17 (2H, q). 4.74 (2H, d), 6.13 (1H, ton). 6.88 (2H, . 
dm). 7.18 (2H. dm), 7.33 (1H, t), 7.46 (2H, d), 7.48-7.54 (4H, m). LCMS: 539/537/535 (100%, 
M+Na), 534/532/530 (M+NH4), 279/277/275. 



EXAMPLE 126 




(EHSh3-{4-r>(3\5M3lchloro-blpheri^ 



The title compound was prepared from (E)-(S>-ethyl 3^4-[3-(3\5 , -dlchtoro-blphenyl-4-yl)-but- 
2-enytoxy}-phenyl}-2-ethoxy-propionate (example 125) (513 mg, 1.0 mmol) and sodium hy- 
droxide (1 M, 5.0 ml, 5.0 mmol) by a procedure analogous to that described In example 51 , 
yielding (EHSW4-[3-(3\5'-dichlon>biphen^ 
propionic acid (422 mg, 87%) as a colouriess glass. 
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'H NMR (300 MHz, CDCIs) 5: 1.19 (3H, t), 2.16 (3H. d), 2.97 (1H, dd), 3.09 (1H. dd), 3.40- 
3.54 (H, m), 3.54-3.67 (1H, m). 4.07 (1H, dd), 4.74 (2H, d), 6.12 (1H, tm), 6.90 (2H, dm), 7.18 
(2H, dm), 7.32 (1H, t), 7.46 (2H. d). 7.48-7.55 (4H, m), carboxyfic acid proton not obsenied. 
LCMS: 51 1/509/507 (100%, M+Na), 279/277/275. 



10 



20 



EXAMPLE 127 




(£HS)-Ethyl 3K4-f3K3\5'-Oichbro^^ . 
a) 

The colourless solid (E)-ethyl 3-(3\5'^ichlon>biphenyl^)^crytate was prepared from (E> 
1 5 ethyl 3^4-bromo-phenyl)-acrytate (example 71 a) and 3,5-dichlorobenzene boronic add by a 



procedure analogous to that described in example 52a. 
Mpt 70-78-C. 'H NMR (300. MHz, CDO,) 8: 1.35 (3H. t). 429 (2H, q), 6.49 (1H. d). 7.36 (1 
t), 7.47 (2H, d), 7.53-7.64 (4H, m), 7.71 (1H, d). LCMS: 325/323/321 (100%, M+H). Micro- 
analysis Calculated % C: 63.57. H: 4.39: found C: B3 37 H- a a* 



b) 

The colourless gum (^3\5*-di(*toro*tohenyM-yl)-prop-2-en-1-ol was prepared by Dl- 
BAL-H reduction of <£)-ethy! 3-(3\5^ichlcMo-biphenyW-^^ as described for exam- 
ple 52b. 

25 1 H NMR (300 MHz, CDCIa) 8: 1.47 (1H, br t), 4.36 (2H, ddd), 6.43 (1H. dt). 6.65 (1H, dm),- 
7.33 (1H, t), 7.37-7.55 (6H, m). MS: 282/280/278 (100%, M*), 239/237/235, 226/224/222. 

* 

c) 

The title compound (732 mg, 70%) was prepared as a yellow gum, (containing 025 molar 
30 equl slants of ethyl acetate) from (£>3^3\5 , KJichlorcvbiprTenyl-4- / |)-prop-2-er>-1-ol (559 mg, 
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2.0 mmol) and (Sj-ethyl 2-©tho)^(4-hydroxyphenyl)-propionatB (500 mg, 2.10 mmol) by a 
procedure analogous to that described in example 52c. 

1 H NMR (300 MHz, CDCIg) S: 1.17 (3H, t) r 1.22 (3H. t), 1.25 (0.75H, t, AcOEt). 2.04 (0.75H, 
s, AcOEt). 297 (2H, d), 3.30-3.41 (1H, m), 3.53-3.67 (1H, m), 3.98 (1H, t). 4.12 (0.5H. q. 
AcOEt), 4.17 (2H, q), 4.71 (2H. dd), 6.47 (1H, dt). 6.76 (1H. dm). 6.89 (2H, dm), 7.17 (2H. 
dm), 7.33. (1H, t), 7.43-7.55 (6H, m). LCMS: 525/523/521 (100%, M+Na), 265/263/261. 



EXAMPLE 128 




(£MSW4^3-(3\5M3ichloro^ipte^ 



The title compound was prepared from (£>(S)-etfiyl 3-f4^3K3',5'-dlchloro-blphenyM-yl)- , 
allyloxy]-phenyl}-2-ethoxy-propionate (example 127) (522 mg, 1.0 mmol) and sodium hydrox- 
Ida (1 M, 1 0.0 ml, 1 0.0 mmol) by a procedure analogous to that described In example 51 , 
yielding (EMS^3-{4-l3-(^5 , HiicMoro add 

(325. mg, 67%) as a colourless wax, which contained 0.167 molar equivalents of AcOEt. . 
1 H NMR (300 MHz, CDCl») 8: 1.19 (3H, t), 126 (0.5H. t, AcOEt), 204 (0.5H, s, AcOB), 297 
(1H. dd), 3.09 (1H, dd), 3.41-3.53 (1H, m), 3.53-3.68 (1H, m), 4.07 (1H, dd), 4.12 (0.33H. q, 
AcOEt), 4.71 (2H. dd). 6.48 (1H. dt), 6.76 (1H, dm), 6.91 (2H. dm). 7.18 (2H, dm), 7.33 (1H, 
t), 7.40-7.60 (6H, m), carboxyllc acid proton not observed. LCMS: 497/495/493 (100%, 
M+Na), 492/490/488 (M+NhLJ, 265/263/261 . 
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EXAMPLE 129 




(£HS)-Bhy> 3^4^3\5'<ii-tert£utyH)lphBny^^ 
a) 

The colourless solid (£>3-{4-bromo-phenyf)-prop-2-erv 1 -ol was prepared by DIBAL-H redue 
tton of (£)-ethy| 3-(4-bromo-phenyt>^crylate (example 71a) as described for example 52b. 
Mpt 65.5^7.5»C. 'H NMR (300 MHz, CDCfe) & 1.50 (1H, br s), 4.33 (2H, d), 6.35 (1H. dt), 
6.55 (1H, d), 7.23 (2H. dm), 7.43 (2H. dm). MS: 214/212 (M*), 171/169, 158/156. 133 (M-Br, 
100%), 115, 91, 77. 

terf^utyl<M>rodirne1hylsnane (1.33g, 19.5 mmoT) was added to a stirred solution of (E)-3- 
(44)rom>phenyT>prop-2-eri.l^ (3.20 g, 15.0 mmol), and imidazole (2.72 g, 18.0 mmol) in 
dry dichloromethane (75 mO and the resulting mixture stirred at room temperature for 18 h. a 
colourless pretipjtate being formed. The mixture was diluted with dichloromethane (100 ml) 
and 1N hydrochloric add (100 mO. The aqueous layer was separated, further extracted with 
dichloromethane (2 x 100m!) and the combined organic layers washed with brine, dried 
(MgS0 4 ) and evaporated. The product was purified by column chromatography on silica gel 
(1% diethyl ether In n-heptane eiuent) to give the colourless solid, (£>{3-{4^ramo-phenyi> 
allytoxyJ-fenVbu^dinrethylsflane 

Mpt 46.5-WC. 'H NMR (300 MHz, CDC! 3 ) 5: 0.11 (6H, s), 0.94 (9H. s), 4.34 (2H, dd). 6.27 
(1H. dt). 6.54 (1H, dt), 7.24 (2H, dm), 7.42 (2H. dm). 7.71 (1H, d). Microanalysis Calculated 
% C: 55.04. H: 7.08. Br 24.41 ; found C: 54.81 > H: 7.22, Bn 24.51 . 



:)fert-Butylfithium 




,at-78°Ctoa 



of (£)-[3-(4-bromo-p henyl)^flyloxyJ-te/«>utyldlnie 

fflng solution stirred for 45 min. Trimethytoorate (0.51 ml 4.< 
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Hill 



mmol) was added, the solution allowed to warm to room temperature over 2h, and the sol- 
vents evaporated to give the crude boronate ester as a yellow gum, which was dissolved in 
DME (10 ml). Tetrakls(triphenylphosphine)paItadjum(0) (69 mg, 0.06 mmol), was added to a 
stirred DME (20 ml) solution of 1 -brcH7K>^,5<ll^rt-butyfbenzene (538 mg, 2.0 mmol), the so- 
lution stirred for 10 min, aqueous sodium carbonate (2M, 9 ml, 18.0 mmol) added, and stir- 
ring continued for a further 10 min. The boronate ester solution was added and the mixture 
heated to 8CTC, under reflux, for 24h. The resulting mixture was diluted with 1N Ha (50 ml), 
the products extracted into ethyl acetate (3 x 50 ml), and the combined extracts washed with 
brine, dried (MgS0 4 ), and evaporated. The resulting yellow gum was dissolved in dry. THF 
(20 ml), tetra-^butyl ammonium fluoride (1.26 g, 4.0 mmol) added and the solution stored at 
room temperature for 1 8h. The resulting mixture was diluted with 1N Ha (50 ml), and the 
products extracted into ethyl acetate (2 x 50 ml). The combined organic phases were washed 
with brine, dried (MgS0 4 ), and evaporated to give the colourless glass, (E)-&{3' f 5'-<ti-tert- 
butyPbiphenyM-yl)-prop-2-en-1-ol (127 mg, 20%). 

'H NMR (300 MHz, CDCI3) 5: 1.38 (18H, s), 1.45 (1H, br t), 4.35 (2H, br t), 6.41 (1H, dt), 6.66 
(1H, br dm), 7.40-7.49 (5H, m), 7.53-7.58 (2H, m). MS: 322 (M*), 307 (100%, M-Me), 57. 

d) 

The title compound (110 mg, 51%) was prepared as a colourless gum from (£)-3-(3'«5'-dk 
fertoutyl-bfphenyM-yf^ -ol (127 mg, 0.39 mmol) and (Sj-ethyf 2-ethoxy-3-(4- 

hydroxyphenyl)-proplonate (99 mg, 0.41 mmol) by a procedure analogous to that described 
in example 52c. 

1 H NMR (300 MHz, CDCfc) 5: 1.17 (3H, t). 1.23 (3H, t), 1.38 (18H, s), 2.97 (2H, d), 3.29-3.42 
(1H, m), 3.53-3.67 (1H, m), 3.98 (1H, t), 4.17 (2H, q), 4.70 (2H, dd), 6.45 (1H, dt), 6.77 (1H, 
dm), 6.90 <2H, dm), 7.1 8 (2H, dm), 7.40-7.60 (7H, m). 



EXAMPLE 130 
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(EM^S^a-^S'-Di-terf-butyl-b^ add 



10 



The title compound was prepared from (EHS>ethyl 3^4^3\5*Kl^/tbutyrtlphenyM^I)- 
allyloxyJi)henyl}-2^thoxy^ (example 129) (110 mg. 0.20 mmol) and sodium hy- 

droxide (1 M, 0.8 ml, 0.8 mmol) by a procedure analogous to mat described In example 51 , 
yielding ((EWSW4-|3-(3\5*«il-tenM^ 
acid (92 mg, 88%) as a colourless solid. 

*H NMR (300 MHz, CDCfe) 8: 1.20 (3H, t), 1.38 (18H, s), 2.97 (1H, dd), 3.10 (1H, dd), 3.40- 
3.65 (2H, m), 4.07 (1H, dd). 4.70 (2H. dd), 6.46 (1 H, dt), 6.77 (1H, dm), 6.90 (2H, dm), 7.18 
(2H, dm), 7.38-7.60 (7H, m), cajboxyllc acid proton not observed. 



15 



EXAMPLE 131 




20 



25 



. (EHSyBhyi 3K4^3-(3\5^Di-terf-butyl^ 
propionata 

a) 

The colourless oil, (£)-r>{4-brorTOpheny!)-out^ 

pared from (£)-3-(4-bromophenyf>but-2-en-1-ol (example 50b), imidazole and fe/f-butyl 
chlorodlmethylsflane by a procedure analogous to that described in example 129b. 
1 H NMR (300 MHz, CDC!,) S: 0.10 (6H> s), 0.92 (9H, s), 4.37 (2H, d), 5.88 (1H, tm), 7.25 (2H, 
dm), 7.42 (2H, dm). MS: 342/340 (M*), 327/325 (M-Me), 285/283 (M-Bu), 130, 75 (100%). 

b) 
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The colourless wax, (£)^3\5^We/touty^ was prepared via a 

metallation, boronation, cross coupling and deprotectibn sequence analogous to that de- 
scribed for example 129a 

! H NMR (300 MHz, CDCfe) 8: 1.26 (1H t br m), 1.38 (18H, s), 2.12 (3H, d) f 4.40 (2H, br t). 
6.05 (1H, dt), 7.40-7.42 (3H, m), 7.43-7.59 (4H, m). LCMS: 331 (M+H), 319 (100%, M+H- 
H2O). 

c) 

The title compound (429 mg, 74%) was prepared as a colourless gum from (EJ-S-fS'^'-di- 
fe/f-butyrtiphenyl-4-yl)-but-2-w-1 -d (350 mg, 1 .04. mmol) and (S;-ethyl 2-ethoxy-3-(4- 
hydraxyphenyl)-propjonate (260 mg, 1.09 mmol) by. a procedure analogous to that described 
in example 52a 

1 H NMR (300 MHz, CDCI 3 ) 8: 1.17 (3H, t), 1.22 (3H, t), 1.38 (18H ( s), 2.17 (3H, d), Z96 (2H, 
d), 3.30-3.43 (1H, m), 3.55-3.68 (1H, m), 3.98 (1H. t), 4.17 (2H, q), 4.75 (2H, d), 6.1 1 (1H, . 
tm), 6.89 (2H, dm), 7.17 (2H, dm), 7.40-7.45 (3H, m), 7.46-7.60 (4H, m). LCMS: 579 (100%, 
M+Na), 574 (M+NH4), 51 1 (M+H-EtOH). 



EXAMPLE 132 




(£HS>^4^3\y^tert-£utyl^iphe^^ 
acid 

The title compound was prepared from (E)-{S)-ethy1 3^4-^3',5'-di-te/M>utyl-biphenyM.yl). 
but-2-enyloxy]-phenyT)-2-etho)Qr-proplonate (example 1 31 ) (400 mg, 0.72 mmol) and sodium 
hydroxide (1M, 2.9 ml, 2.S mmoi) by a procedure analogous to that described in example 51, 
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yieUing (£MS^^ 

propionic acid (315 mg, 83%) as a colourless gum. 

'H NMR (300 MHz, CDCfe) 8: 1.19 (3H, t), 1.30 (18H. s). 2.18 (3H, d). 2.97 (1H. dd), 3.10 
(1H, dd), 3.40-3.67 (2H, m), 4.07 (1H. dd), 4 JO (2H, d). 6.11 (1H, tm), 6.90 (2H, dm), 7.18 
(2H, dm), 7.40-7.45 (3H, m), 7.46-7.60 (4H, m), carboxyDc acid proton not observed. LCMS 
847 (M+31 9), 551 (M+Na), 31 9 (1 00%). 



EXAMPLE 133 




(£>(S / R}-Ethyl M4^3^iphenyM-y)-but-2-enyloxy)-phenyO-2-lsopropoxy^ 



15 a) 

(&R)-Ethy1 2-(dIethoxyphosphoryf)-2-l8opropoxy-ac8tate was prepared as a pale green oil by 
the rhodium(ll) acetate dlmer catalysed reaction of ethyt ciiazcKdiethoxyphosphorylJ-acetate 
with isopropyl alcohol, according to the method described by C.J. Moody et al (Tetmhedmn, 
1982, 48, 399M004). 

20 1 H NMR (300 MHz, CDCU 8: 1.21 (3H, d), 1.23 (3H, d). 1.28-1.39 (9H. m), 3.74 (1H, septet), 
4.15-4.35 (6H, m), 4.39 (1H, d, ^ = 19.9 Hz). LCMS: 283 (M+H), 241 (100%), 213. 

b) 

A THF (20 ml) solution of (S^-ethyl 2KdletrK^osphc)rvi>2-isopropoxy-ac8tat8 (6.40 g, 
25 22.7 mmcJ) was added dropwise, at 0°C, to a stirred suspension of sodium hydride (60% dis- 
persion in mineral oil, 0.92 g, 23.0 mmoJ) in THF (20 ml), and the resulting mixture stirred for 
30 min. A THF (20 ml) solution of 4-benryloxybenzaldehyde (321 g. 15.1 mmol) was added, 
the resulting solution allowed to warm to room temperature, and stirring continued for 72 h. 
The mixture was carefully diluted with 1N HQ (150 r ,, the products extracted into ethyl 
tate (3 x 100 ml), and the combined organic phases washed with brine, dried (MgS0 4 ) and 



10 
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(MgS0 4 ) and evaporated to give a yellow gum, which was purified by column chromatogra- 
phy on silica gel (10% ethyl acetate in o-heptane eluent) to give the intermediate, (G2>ethyl 
3-{4-benzytoxyph8nyl)-2-teopropQxy-acryiate as a colourless gum. 
The (£Z)-etnyl H^^toxyphenyl)-2^80pn3DO)y^crylate was dissolved in ethanol (100 
ml), palladium on activated charcoal (10 wL %, 0.80 g, 0.75 mmoi) added and the mixture 
hydrogenated at 30 lb/in 2 H 2 pressure for 18 h. The catalyst was removed by filtration through 
ceHte and the solvent evaporated to give (&7?)-ethyl 3^44rydroxyphenyl}-2-isopropoxy- . 
propionate (3.44 g, 90%) as a pale orange gum. 

1 H NMR (300 MHz, CDCI,) 8: 0.98 (3H, d), 1.15 (3H, d), 1.24 (3H. t), 2.82-2.98 (2H, m), 3.51 
(1H, septet), 4.02 (1H. dd), 4.17 (2H, q), 5.49 (1H, br s). 6.75 (2H, dm), 7.09 (2H, dm). 
LCMS: 275 (M+Na), 253 (M+H). 235, 21 1. 193, 151. 137 (100%). 



The title compound (324 mg, 70%) was prepared as a colourless solid from (ST^ethyl 3-(4- 
hydroxyphenyr>2nsopropoxy-proplonate (280 mg, 1.11 mmol) and (E>3-btohenyt-4-yi-but-2- 
■ en-1-ol (225 mg, 1.0 mmol) by a procedure analogous to that described In example 52a 
Mpt 79-81 'C, 1 H NMR (300 MHz, CDCA^ 8: 0.97 (3H, d), 1.16 (3H, d), 1.24 (3H, t), 2.17 (3H, 
d), 285-3.02 (2H. m), 3.51 (1H, septet), 4.01 (1H, dd). 4.08-4.25 (2H, m). 4.75 (2H,d), 6.11 
(1H, tm), 6,88 (2H, dm). 7.17 (2H, dm), 7.30-7.38 (1H, m), 7.40-7.65 (8H, m). LCMS: 665: 
(M+207), 481 (M+Na), 476 (M+NH*), 207 (100%). 



(^S/R)-3-{4-(3-Biphenyl-4-yl^^ add 



The title compound was prepared from (£>(fiW?)-ethyl 3-[4-(3-biphenyl-4-yl-but-2-enyloxy)- 
phenyll-2HSopropoxy-propionate (example 133) (230 mg, 0.50 mmol) and sodium hydroxide 



c) 



EXAMPLE 134 





(C) 2003 Copyright Derwent Information Ltd. 



WO 01/55085 



163 



PCT/DK01/00058 



(1 ML. 1.5 mU.5 mmof) by a procedure analogous to that described fn example 51, yielding 

(EHSfl^4-(3-bipte^^ acid (190 mg, 

88%) as a colourless solid. 

Mpt 125-127.5*C. 'H NMR (300 MHz, CDCfe) & 1.03 (3H, d). 1.16 (3H. d), 2.17 (3H, dX 2.90 
(1H, dd), 3.08 (1H. dd), 3.55 (1H. septet), 4.10 (1H. dd), 4.75 (2H. d). 6.12 (1H, tmX 6.90 
(2H, dm), 7.17 (2H, dm), 7.30-7.38 (1H, m), 7.40-7.65 (8H, m), carboxyllc add proton not ob- 
served. LCMS: 637 (M+207), 453 (M+Na), 448 (M+NH 4 ), 207 (1 00%). 



EXAMPLE 135 




(EMS«)-Ethyl 3-[4^3-Blpheriy1-4-y14>ut-2^^ 



a) 

Butyl dl-butoxy acetate (23.75 g, 91 2. mmol) was mixed wfth acetyl chloride (15.5 mj, 218 
mmoO and iodine (0.2 g, 0.79 mmol) and the resulting brown solution heated to. 60°C, under 
reflux, for 6 h. The product was then fractionally distilled, under reduced pressure, yielding 
(S/R)-butyl 2-butoxy-2M*lon>acetate (17.58 g, 79%) as an orange coloured oil. 
Bpt 130-1 35*C/approx. 15 mmHg. 'H NMR (300 MHz, CDCfe) 8: 0.89-0.99 (6H. m), 1.41 
(4H, sextet), 1.60-1.75 (4H, m), 3.60 (1H. dt), 3.98 (1H, dt), 4.25 (2H, t), 5.81 (1H, s). 

b) 

A mixture of triethyiphosphHe (13.05 ml, 75.0 mmol) and (S4R)-butyl 2-butoxy-2-chlon> 
acetate (16.70 g, 75.0 mmoO was heated to 140°C, under reflux, for 6h. The resulting oil was 
fractionally distilled under reduced pressure to give the product, (S/R>butyi 2-outoxy-2- 
(diethoxyphosphoryl)-acetate (20.42 g, 84%) as a colourless oH. 
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Bpt 170-175°C/1-5 mmHg. 1 H NMR (300 MHz, CDCIs) 5: 0.87-0.99 (6H, m), 1.30-1.49 (10H, 
m), 1.57-1.73 (4H, m), 3.52 (1H. dt), 3.66 (1H, dt), 4.154.30 (6H,m), 4.30 (1H, d, Jhp = 19 
Hz). LCMS: 325 (1 00%, M+H), 269, 1 67. 

• . » ■ 

5 C) 

A THF (40 ml) solution of (S/R)-butyl 2-butoxy-2^dlethoxyphosphoryl)-ac8tate (14.60 g, 45.0 
mmol) was added dropwtee, at 0'C, to a stirred suspension of sodium hydride (55% disper- 
sion in mineral ofl, 2.61 g, 59.8 mmol) in THF (50 ml), and the resulting mixture stirred for 30 
min. A THF (50 ml) solution of 4-benzytaxybenzakJehyde (6.37 g, 30.0 mmoO was added, the 

10 resulting solution allowed to warm to room temperature, and stirring continued for 48 h. The 
mixture was carefully diluted with 1N HQ (200 ml), the products extracted into.ethyl acetate 
(4 x 100 ml), and the combined organic phases washed with brine, dried (MgS0 4 ) and 
evaporated to give a yellow gum, which was purified by column chromatography on silica gel 
(10% ethyl acetate in n-heptane eluent) to give the intermediate, (E£)-butyt 3-(4- 

15 benzyloxyphenyl)-2-butoxy-acryIate as a colourless gum. 

The (BZ)-butyl 3-(4-ben2yloxyphenyl)-2-butoxy-acrylate was dissolved in ethanol (200 ml), 
palladium on activated charcoal (10 wt %, 1.60 g, 1.5 mmol) added and the mixture hydro- 
genated at 30 lb/in 2 H 2 pressure for 18 h. The catalyst was removed by filtration through .. 
celfte and the solvent evaporated to give an orange gum, which contained both (S/Rybutyl 3- 
20 (4^ydroxyphenyl)-2-butoxy-propiorate and the trans-esterification product, (Stf?)-ethyl 3-{4- 
, hydroxyphenyl)-2-butoxy-propionate. These were separated by column chromatography on 
. silica gel (1 5% ethyl acetate in n-heptane eluent) to give, in respective order of elution, (&R> 
butyl 3-(4-hydroxyphenyI)-2-butoxy-propionate (6.74 g, 76%) and (SMR)-ethyl 3-(4- 
hydroxyphenyl)-24)utoxy-propionate (0.40 g, 5%) as colourless oils. 

25 

(Stf?)-butyl 3^4^ydroxyphenyl)-2-butoxy^ropionate: 1 H NMR (300 MHz, CDCfe) S: 0.85 (3H, 
t), 0.91 (3H, t), 1.22-1.43 (4H, m), 1.43-1.65 (4H, m), 2.89-2.98 (2H, m), 3.28 (1H, dt), 3.54 
(1H, dt), 3.97 (1H, dd), 4.1 1 (2H, t), 5-56 (1 H, br s), 6.74 (2H, dm), 7.08 (2H, dm). LCMS: 317 
(M+Na), 295 (M+H), 221 (100%, M+H-BuOH), 193, 179, 165, 137. 

30 

(Stf?>ethyl 3-(4-hydroxypheny0-2-butoxy-propionate: 1 H NMR (300 MHz, CDCfe) 5: 0.85 (3H, 
t), 1.23 (3H. t), 1.21-1.39 (2H, m), 1.43-1.60 (2H, m). 2.89-2.99 (2H, m), 3.28 (1H,dt), 3.55 
(1H, dt), 3.97 (1H, dd), 4.17 (2H, q) T 5.63 (1H, br s), 6.74 (2H, dm), 7.08 (2H, dm). LCMS: 
289 (M+Na), 267 (M+H), 193 (100%, M+H-BuOH), 151, 137. 
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d) 

The tffle compound (420 mg, 71%) was prepared as a colourless solid from (SW^thyl 3-<4. 
hydroxyphenyl>-2-butoxy-propionate (385 mg, 1.45 mmoQ and (^-3-biphenyW-yH>ut-2-en- 
1-ol (280 mg, 1 .25 mmol) by a procedure analogous to that described in example 52c 
Mpt 62-63.5'C. 1 H NMR (300 MHz, CDCW 5: 0.85 (3H, t). 1.23 (3H, t). 1.20-1 .40 (2H, m), 
2.17 (3H. d), 2.90-3.00 (2H, m), 3.27 (1H, dt). 3.55 (1H, dt), 3.95 (1H, dd), 4.104.23 (ZKm), 
4.74 (2H, d), 6.11 (1H, tm), 6.88 (2H, dm), 7.17 (2H, dm). 7.30-7.38 (1H, m), 7.40-7.63 (8H, 
m). LCMS: 679 (M+207). 495 (M+Na), 490 (M+NH4), 207 (1 00%). 



EXAMPLE 136 




•} 

(^^3W3-BiphenyM-yl^ a dd •„ 

» 

The title compound was prepared from (£)-{S«)-ethyl 3-{4-(3-btpJ>enyl4-yt-but.2-enyloxy)- 
phenyff2-butoxy-propionate (example 135) (331 mg, 0.70 mmol) and sodium hydroxide (1M, 
2.1 ml, 2.1 mmol) by a procedure analogous to that described In example 51 , yielding (£> 
(S4R)-3-[4-(3-biphenyl4^^ acJd (42 ^ 13%) ag g 

colourless solid. 

'H NMR (300 MHz, CDCfe) 8: 0.87 (3H. t), 1.21-1.38 (2H, m), 1.47-1.60 (2H, m). 2.17 (3H, br 
s). 2.96 (1H, dd), 3.09 (1H, ddX 3.33-3.44 (1H. m). 3.47-3.60 (1H, m), 4.04 (1H. dd), 4.75 
(2H, d), 6.12 (1H. br t), 6.90 (2H. dm), 7.17 (2H, dm), 7.30-7.38 (1H, m), 7.38-7.65 (8H. m), 
carboxylic acid proton not observed. LCMS: 651 (M+207), 467 (100%, M+Na), 207. 
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EXAMPLE 137 




(EH&R^thyl 3^4^3^iphenyl^yW^2^nyloxy)^h8nylh2^xy1oxy^ropionate 



a) 

(&R)-Ethyl 2^dlethoxyphosphoiyl^24wxyloxy-acBtate was prepared as a pale green oil by 
the rhodium(ll) acetate dlmer catalysed reaction of ethyl diazo^dfethoxyphosphoryQ-acetate 
with 1-hexand. by a method analogous to that described for example 133a. 
'H NMR (300 MHz, CDCfe) 8: 0.88 (3H, t), 1.23-1.44 (15H, m), 1.57-1.69 (2H, m). 3.51 (1H. 
dt), 3.65 (1H, dt), 4.15-4.38 (7H, m). LCMS: 671 (2M+Na), 649 (2M+H), 325 (100%. M+H), 
297, 241. 

b) 

Sodium hydride (60% dispersion In mineral on, 1 .0 g, 25.0 mmol) was added at 0°C t in small 
potions, to a stirred THF (50 ml) solution of (S^ethyl 2-<dlethoxyphosphoryl)-2-hexyloxy. 
acetate (8.12 g, 25.0 mmol), and the resulting suspension stirred for 30 min. ATHF (50 ml) 
solution of 4*enzytoxyben2^dehyda (4.25. g, 20.0 mmol) was added, the resulting solution 
allowed to warm to room temperature, and stirring continued for 4 h. The mixture was care- 
fully diluted with 0.5N HCI (150 mi), the products extracted Into ethyf acetate (4 x 75 ml), and 
the combined organic phases washed with brine, dried (MgS0 4 ) and evaporated to give an 
orange ootoured gum, which was purified by column chromatography on silica gel (1 5% ethyl 
acetate in />-heptane eluent) to give the intermediate, (EZ)-ethyl 3^4-benzytoxyphenyI>-2- 
hexyioxy-acrylate as a pale yellow oil. 

The (EZ)-ethyl 3^4-benzytoxyphenyl>24iexyloxy-acryiate was dissolved in ethand (1 50 ml), 
palladium on activated charcoal (10 wL %, 1.40 g, 1.32 mmol) added and the mixture hydro- 
genated at 30 lb/in 2 H 2 pressure for 18 h. The catalyst was removed by filtration through 
cellte and the solvent evaporated to give a colourless gum, which was purified by column 
chromatography on silica gel (10% ethyl acetate in n-heptane eluent) to give (SW?)-ethyl 3-(4- 
hydroxyphenyl)-2-hexyloxy-propionate (1.83 g, 30%) as a colourless gum. 
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1 H NMR (300 MHz, CDCb) 8: 0.85 (3H. t), 1.14-1.32 (9H, m), 1.45-1.60 (2H, m), 2.94 (2H, d), 
3.28 (1H, dt), 3.54 (1H, dt), 3.97 (1H, dd), 4.17 (2H, q), 5.95 <1H. br s), 6.74 (2H. dm), 7.07 
(2H, dm). MS: 294 (M*), 221 (M-COOEt), 192 (M-hexanol). 137, 107 (100%). 

5 c) 

The title compound (248 mg, 81%) was prepared as a waxy solid from (SW?)-ethyl 3-{4- 
hydroxyphenyl>2-hexylo3Q^ropionate (215 mg, 0.72 mmol) and (£>-3-biphenyl-4-yl-biit-2- 
en-1-ol (137 mg, 0.61 mmol) by a procedure analogous to that described to example 52a 
'H NMR (300 MHz, CDCU) 6: 0.86 (3H, t). 1 .13-1 .35 (9H, m), 1 .46-1 .60 (2H, m), 2.17 (3H, br 
10 s), 2.88-3.00 (2H. m). 3.26 (1H. dt). 3.55 (1H, dt), 3.95 (1H. dd), 4.10-4.23 (2H, m), 4.74 (2H. 
d), 6.12 (1H, tm), 6.88 (2H. dm), 7.17 (2H, dm), 7.30-7.37 (1H, on), 7.40-7.63 (8H. m). 



EXAMPLE 138 . 




(EHS^3-f4-(3-Blpheny1-4-yl-bu^2^^ acid 



The title compound was prepared from (£)-(S^?)-ethy! 3-[4-(3-biphenyM-y(-but-2-enyjoxy)- 
phenyO-2-hexyfoxy-propionate (example 137) (172 mg, 0.34 mmoO and sodium hydroxide 
(1 M, 1.0 ml, 1.0 mmol) by a procedure analogous to that described in example 51, yielding 
(£HS^?)-3-I4-(3-biphenyi-4-yl-b ut-2-enytoxy)-pheny1]-2-he)(yloxy-prcpionic acid (160 mg, 
99%) as a colourless solid. 

25 Mpt 117-119'C. 1 H NMR (300 MHz, CDCb)8: 0.87 (3H. t), 1.13-1.38 (6H, m), 1 .45-1 .60 (2H, 
m), 2.17 (3H, d), 2.96 (1H. dd), 3.10 (1H, dd), 3.40 (1H, dt), 3.53 (1H, dt), 4.05 (1H, dd), 4.75 
(2H, d), 6.12 (1H, tm), 6.90 (2H, dm). 7.16 (2H, dm). 7.30-7.38 (1H, m). 7.40-7.63 (8H, m), 
carboxylic acid proton not observed. 



30 
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EXAMPLE 139 




(EHS^Ethyf H4K3^henyl^yl-but-2-en^ 



a) 

(StfR>-Ethyt 2^dlethQxyphosphoryl>-2-(3-phenyf-propaxy>^c8tate was prepared as a pale 
green oil by the rttodlum(ll) acetate Dimmer catalysed reaction of 3-phenyM -propane! with 
ethyl diazo-{diethoxyphosphoryl)-acetate, by a method analogous to that described for ex- 
ample 133a. 

1 H NMR (300 MHz, CDCk) 6: 1.23-1.40 (9H. m), 1.98 (2H. quintet), 2.72 (2H, t), 3.52 {1H; 
dt), 3.67 (1H, dt), 4.15-4^5 (7H, m), 7.12-7^2 (3H, m), 7^2-7.32 (2H, m). 

b) 

A THF (50 ml) solution of (&7?)-ettiyl 2-{diethoxyphosprroryl)-2^3^heny)-propoxy)-ac8fa^ 
(14.2 g, 39.6 mmoO was added dropwisa, at 0°C, to a stirred mixture of sodium hydride (60% 
dispersion in mineral on, 2.35 g, 58.8 mmol) and 4-benzyloxybenzaldehyde (4.20 g. 19.8 , 
mmol) in THF (50 ml), and the resulting mixture allowed to warm slowly to room temperature 
over 18 h. The mixture was carefully diluted with water (150 ml), the products extracted into 
ethyl acetate (2 x 1 50 ml), and the combined organic phases washed with brine, dried 
(MgS0 4 ) and evaporated to give (&2>ethyl 3-{4-beriZYloxvpneny^2K3-^ 
acrylate as a yellow oil. 

The (£Z)-ethyl 3-(4-benzyloxyphenyl>2-{3i^er^-prcix)xy)-acrvlate was dissolved In etha- 
nol (50 ml), palladium on activated charcoal (10 wL %, 1.0 g, 0.94 mmol) added and the mix- 
ture hydrogenated at 30 lb/in 2 H 2 pressure for 18 h. The catalyst was removed by filtration 
through celite and the solvent evaporated to give a colourless oil. 
'H NMR (300 MHz, CDCfe) 6: 1.23 (3H, t), 1.72-1.97 (2H, m), 2.52-164 (2H, m), 2.87-3.02 
(2H, m). 3.17-3.27 (1H, m), 3.53-3.63 (1H, m), 3.94 (1H, dd), 4.17 (2H, q), 4.93 (1H, s), 6.76 
(2H, dm), 7.02-7.29 (7H, m). 
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3 

The title compound (150 mg, 56%) was prepared as a waxy solid from (S/R)-eVhy\ 3-{4- 
hydimyphenyf)-2^3-phenyl-propoxyH)ropionatB (172 mg. 0.53 rnmol) and (E)-3-bipnenyK4- 
5 yl-but-2-en-1-oJ (1 1 2 mg, 0.50 mmof) by a procedure analogous to that described In example 
52c. 

1 H NMR (300 MHz, CDCfe) 8: 1 .23 (3H, t). 1.72-1.97 (2H, m), 2.16 (3H, br sX 2.51-2.65 (2H, 
m), 2.89-3.05 (2H, m), 3.17-3.27 (1H, m). 3.59 (1H. dt), 3.95 (1H, dd), 4.18 (2H, q), 4.74 (2H, 
d). 6.1 1 (1H, tm). 6.90 (2H, dm), 7.01-7.63 (16H, m). LCMS: 741 (M+207), 557 (100%, 
10 M+Na), 552 (M+NhU), 207. 



EXAMPLE 140 




(£HSfl^4K3-Bpheny|.4-yl^ add 

The title compound was prepared from (EHS4?)-etriyl 3-{4-{34)lpnerfl4^yl-but-2-enyloxy)- 
20 phenyQ-2-{3-pheny*-propoxy)-prapk)nat8 (example 139) (130 mg, 0,24 mmof) and sodium 
hydroxide (1M, 0.73 ml, 0.73 mmtrf) by a procedure analogous to that described In example 
51, yielding (^S^>3-[4-(3-Wpher^vMxit-2^ 
propionic acid (90 mg, 73%) as a colourless solid. 

Mpt 1 15-1 17°C. 1 H NMR (300 MHz, CDCfe) S: 1.75-1.98 (2H, m). 2.16 (3H. d), 2.52-2.68 
25 (2H, m). 2.96. (1H, dd), 3.10 (1 H, dd), 3.36 (1H, dt), 3.57 (1 H. dt), 4.03 (1 H, dd). 4.74 (2H, d), 
6.1 1 (1H, tm), 6.91 (2H, dm), 7.06 (2H, dm), 7,12-7.63 (14H, m), carboxylic acid proton not 
observed. LCMS: 529 (M+Na), 525 (M+NH*), 207 (100%). 
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EXAMPLE 141 




(£MS/R)-Ethyl 3-{4-{3-BJphenyl-4-yl-but-2^^ 



a) 

(S/R)-Ethyl 2-(dtethdxyphosphoryi)-2-(4^ was prepared as a pale 

green oil by the rhodfum(ll) acetate Dimmer catalysed reaction of 4-phenyM-butanol I with 
ethyl diazo-(diethoxyphosphoryl)-acetate, by a method analogous to that described for ex- 
ample 133a. 

1 H NMR (300 MHz, CDO,) 8: 1.25-1.40 (9H, m), 1.60-1.76 (4H, m), 2.63 (2H. t), 3.47-3.56 
(1H, m), 3.61-3.70 (1H, m), 4.12-4.35 (7H, m), 7.12-7.21 (3H, m), 7.21-7.31 (2H, m). LCMS: 
745 (2M+H), 373 (1 00%. M+H), 241 . 

b) 

ATHF (30 rrd) solution of (SW?)-ethyl 2-<d)8lhoxyphosphoryl)-2K4-phBnyl-buto)(y)-ac8tate 
(15.64 g, 42.0 mmol) was added dropwlse, at 0*C, to a stirred suspension of sodium hydride 
(60% dispersion in mineral oH, 2.52 g> 63.0 mmol) In THF (30 ml), and the resulting mixture 
stirred for 20 mln. A THF (50 ml) solution of 4-benzytaxybenzaldehyde (4.46 g, 21 .0 mmol) 
was added, and the mixture wanned, resulting in a vigorous reaction. "The mixture was 
cooled, carefully diluted with 0.5N HQ (150 ml), the products extracted into ethyl acetate (2 x 
150 ml), and the combined organic phases washed with brine, dried (MgS0 4 ) and evapo- 
rated to give (£Z)-ethyt 3-(4-terizykjxvphenyf)-2^ as a yellow oil. 
The (£ZZ>ethyl 3^4-benzyloxyphenyl)-2^4-pher>yl^Lrtoxy>^ayiate was dissolved in ethanol 
(175 ml), palladium on activated charcoal (10 wL %, 0.50 g, 0.47 mmol) added and the. mix- 
ture hydrogenated at 30 lb/in 2 H 2 pressure for 18. h. The catalyst was removed by filtration 
through celite and the solvent evaporated to give a colourless gum, which was purified by 
column chromatography on silica gel to give (SMR>ethyl 3-(4-hydroxyphenyl)-2-(4-phenyl- 
butoxy)-propionate (1.73 g, 24%) as a colourless oil. 
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1 H NMR (300 MHz, CDCfe) 5: 1 .22 (3H, t), 1 .50-1 .67 (4H, m), 2.50-2.60 (2H, m), 2.85-3.0 
(2H, m), 3.21-3.31 (1H, m). 3.53-3.63 (1H, m). 3.94 (1H, dd), 4.16 (2H, q), 6.72 (2H, dm). 
7.06-7.31 (7H, m), phenol proton not observed. 

The title compound (245 mg, 60%) was prepared as a yellow, waxy solid from (Sft)-ethyt 3- 
(44iydroxyphenyl>2^4-pheny»-hutoxyHxopiorata (200 mg, 0.58 mmol) and (£)-3-blphenyl- 
4-yM?ut-2-en-1-ol (125 mg, 0.56 mmol) by a procedure analogous to that described in exam- 
ple 52c. 

1 H NMR (300 MHz, CDCfe) 8: 1.22 (3H. t). 1 .50-1 .68 (4H. m), 2.16 (3H, d), 2.50-2.60 (2H, m), 
2.88-3.02 (2H, m), 3.21-3.33 (1H, m). 3.52-3.64 (1H, m), 3.95 (1H. dd). 4.17 (2H. q), 4.72 
(2H, d), 6.11 (1H. tm), 6.87 (2H. dm), 7.06-7.63 (16H, m). 

- r . » 



EXAMPLE 142 




(£HS^^I4-(3-Blphenyl-4-yl-but-2-er^ add 



The title compound was prepared from (£M<S<«)-etriyl 3-{4-(3-biphenyl-4-yf-but-2-enyloxy)- 
phenyf}-2-(4i3heny»-butoxy}-prDplonate (example 141) (225 mg, 0.41 mmol) and sodium hy- 
droxide (1M, 1 .64 ml, 1 .84 mmol) by a procedure analogous to that described In example 51 , 
yielding (£H&R)-3-l4-<34>i^ 
acid (210 mg. 99%) as a pale yellow solid. 

'H NMR (300 MHz, CDCI S ) 8: 1.50-1.70 (4H, m), 2.17 (3H. d). 2.53-2.61 (2H. m). 2.95 (1H. 
dd), 3.09 (1H. dd). 3.34-3.44 (1H, m). 3.50-3.60 (1H, m), 4.04 (1H, dd), 4.72 (2H. d), 6.11 
(1H, tm), 6.88 (2H, dm). 7.06-7.83 (16H, m), carboxylic acid proton not observed. 
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EXAMPLE 143 




5 (E)-(S/RyPropyi 3-£4-(3-Biphenyl^yH^ 



a) 

Morpholinium dimorpholinoacetate was prepared according to the method described by . 
Bourgufgnon and Wermuth (Bouipuignon, J. J.; Wermuth, C.G. J. Org. Chem. 1981, 46, 

10 4889-4894): an ethanol (100 ml) solution of morpholine (310 ml, 3.55 mol) was added, at 
0°C, to a stirred ethanol (500 ml) solution of glyosxyBc acid nronohydrate (92.06 g, 1 .0 mol) 
and the resulting mixture refrigerated for 60 h, a colourless precipitate being formed. The 
solid was collected by filtration, washed with diethyl ether (2 x 3CM) ml) and vacuum dried at 
30°C to give morphillnium dimorhphoiinoadetate (298 g, 94%) as a coJourl^s solid, which 

15 contained a Ismail amount of water. 

Mpt 139-139.5*C. 'H NMR (300 MHz, CDCt) 8: 2.83 (12H, br m), 3.26 (1H. s), 3.78 (12H, br • 
m), 7.78 (2H, br s). Microanalysis Calculated % C: 52.93, H: 8.58, N: 13.24, water 0.1%; 
found C: 52.84, H: 8.84, N: 13.15, water. 0.1%. 

20 b) 

• Using a method based on that described by Kerfahto and Jegou, (Kerfanto, M; Jegou, D. 
Cornpt Rendus. 1965, 261 (11), 2232-2233) morphfflnJum dimorphoBnoacetate. : (127 g, 0.40 
mol) was added to a stirred solution of hydrochloric acid (94.3 g, 6.5 mol) in 1-propanol (600 
ml) and the resulting mixture heated to 80°C, under reflux, for 2 h. The resulting colourless 
25 suspension was filtered to remove morphiflne hydrochloride, and the filtrate fractionally dis- 
tilled, under reduced pressure, to give excess 1-propanol and the colourless off, propyl 2,2- 
dipropoxyacetate (57. 1 4 g, 65%). 

1 H NMR (300. MHz, CDCfe) 6: 0.86-1.05 (9H. m), 1.55-1.78 (6H, m), 3.47-3.65 (4H, m), 4.15 . 
(2H,t).4.89(1H,s). 

30 
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C) 

A mixture of propyl 2,2-dipropoxyacetate (43.66 g, 0.20 mol), acetyl chloride (28 ml, 0.394 
mot) and iodine (0.25 g, 1 .0 mmol) was heated to 55°C, under reflux,, for 16 h. Since GC 
analysis showed that some propyl 2,2-dipropoxyacetate starting material was still present, 
5 second portions of acetyl chloride (14 mi. 0.197 mol) and iodine (0.25 g, 1.0 mmol) were 
added, and heating continued for a further 6 h. The product was then purified by fractional 
distillation under reduced pressure to gfvB (SW?)-propyl 2-chlorc-2-propoxyacstate (32.67 g, 
84%) as a pale orange oil (trace of iodine present). 

BpL 1 16-1 19.5 ft C/approx. 10 mmHg. 1 H NMR (300 MHz, CDCfe) 5: 0.97 (3H, t), 0.98 (3H, t), 
10 1.63-1.82 (4H. m), 3.58 (1H, dt), 3.93 (1H, dt), 4.13-4J26 (2H, m), 5.83 (1H r s). 

d) 

Triethylphosphite (27 ml, 0.1 55 mol) was added to (&R)-propyl 2-chlort>-2-propoxyac8tate 
(29^1 g, 0.15 mc^, resufflng in an imrnedi^ . 
15 the resulting mixture heated to 140°C, under reflux, for 6 h, a cotouriess gas being evolved. 
.The mixture was then fractionally distilled under reduced pressure to give the product, [S/R\- 
propyl 2-(diethoxyphosph^^2Tpropoxyacete^ (35.78 g, 80%) as a colourless oil. 
Bpt 1 55-160°C/approx. 3 mmHg. 1 H NMR (300 MHz, CDq a ) 8: 0.95 (3H, % 0.98 (3H, t), 
1.31-1.39 (6H. m), 1.60-1.76 (4H, m), 3.49 (1H. dt), 3.62 (1H f dt), 4.12-4.30 (6H. m), 4.31 • . 
20 <1H.d, Jhp = 19Hz). 

e) 

A THF (50 mO solution of (S4$-propyl 2-(diethacyphosph«yi>2-piopoxyaceta^ (18.52 g, 
62.5.mmo0 was added dropwise, at 0°C, to a stirred suspension of sodium hydride (60% dis- 

25 pension in mineral el, 2.50 g, 62.5 mmol) in THF (50 ml), and the resulting mixture stirred for 
30 min. A THF (1 00 ml) solution of 4-ber^oxybenzaldehyde (1 0.62 g, 50.0 mmoJ) was 
added, the resulting solution allowed to warm to room temperature, and stirring continued for 
24 h. TLC showed a considerable amount of unreacted 4-benzyloxyt>enzaidehyde was. still 
present so a further portion of sodium hydride (60% dispersion in mineral on, 1 .0 g, 25.0 . 

30 mmol) was added and stirring continued for a further 1 8 h. The mixture was carefully diluted 
with 0.5N HQ (400 ml), the products extracted into ethyl acetate (3 x 200 ml), and the com- 
bined organic phases washed with brine, dried (MgS0 4 ) and evaporated to give a yellow 
gum, which was purified by column chromatography on silica gel (10% ethyl acetate in n- 
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heptane eluent) to give the Intermediate, (£2)-propyl 3-(4-benzytoxyphenyl)-2-pnDpoxy- 
acrytate as a colourless gum. 

The (BZ)-propyl 3-(4^enzyloxypheny])-2i>^ was dissolved in ethanol (200, 

ml), palladium on activated charcoal (10 wt %, 2.18 g, 2.05 mmol) added and the mixture 
hydrogenated at 30 lb/in 2 Hz pressure for 20. h. The catalyst was removed by filtration through 
ceDte and the solvent evaporated to give an orange gum, which contained both the propyl: 
and the ethyl (formed by trans-esterification) esters of (S^3^44iydnoxyphenyl)-2^R^oxy- 
proplonic add. These were separated by column chromatography on silica gel (15% ethyl 
acetate in ^heptane eluent) to give, in respective order of elution, (&7?)-propyi 3-(4- 
hydroxyphenyl)-2^ropQ)y-f3roplonate (4.52 g f 41%) and a mixture of both (S#?)-propyf and 
(SW^thyl 3-(4-hydroxyphenyl>2i)r^ (4.98 g, approx 45%) as colourless 

oils. 

\ " %.• . . ■'..*.- - • ■ ■•* « • ■ 

(S^propyl 3-(4-hydroxypher^^ 'H NMR (300 MHz; CDCJs) 8: 0.84 

(3H, t), 0.90 (3H. t). 1.48-1.69 (4H, m), 2.95 (2H. d), 3.25 (1H, dt), 3.52 (1H. dt), 4.00 (1H, t)_ 
4.07 (2H, t), 6.43 (1 H. br s), 6.74 (2H, dm), 7.07 (2H. dm). 13 C NMR (75 MHz, CDCfe) 5: 1 0.2 
(q), 10.3 (q). 21.8 (t), 22.7 (t), 38.4 (t), 66.6 (t), 72.5 (t). 80.6 (d), 115.2 (d), 128.5 (s). 130.4 
(d), 154.7 (s), 173.2 (s). MS: 266 (M*), 206 (M-PrOH). 179, 164, 137. 107(100%). 

j 

f) 

The title compound (350 mg, 74%) was prepared as a colourless gum from (S/R)-propyt 3^4- 
hyd roxypheny1)-2-propoxy-prop ionate (280 mg, 1.05 mmol) and (£>-3-biphenyM~yJ-biit-2-en- 
1-ol (224 mg, 1.0 mmol) by a procedure analogous to that described in example 52c. 
1 H NMR (300 MHz, CDCI3) 8: 0.85 (3H, t), 0.90 (3H, t), 1.49-1.69 (4H, m), 2.17 (3H, d), 3.91- 
3.02 (2H, m). 3.23 (1H, dt), 3.52 (1H. dt), 3.97 (1H, dd). 4.07 (2H, t), 4.74 (2H,,d), 6.11 (1H, 
tm), 6.88 (2H, dm), 7.17 (2H, dm), 7.30-7.38 (1H, m), 7.40-7.63 (8H, m). LCMS: 679 
(M+207), 495 (100%, M+Na), 490 (M+NH4), 207. 
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The tKIa compound was prepared from (£HStf?Hwopyi ^4K3^pheriyM-yM)ui^2-enyloxy>. 
phenyO-2-prcpoxy-propionate (example 143) (330 mg, 0.70 mmol) and sodium hydroxide 
(1M, 1.4 ml, 1.4 mmol) by a procedure analogous to that described in example 51, yielding 

(£HS^3^4K3*tohenyl^yl-bu^ acid (300 mg, 

100%) as a colourless gum. 

1 H NMR (300. MHz. CDCfe) 8: 0.88 (3H, t). 1.58 (2H, sextet), 2.17 (3H, s), 2.96.(1 H, dd), 3.10 
(1 H, dd). 3.37 (1 H, dt). 3.50 (1 H. dt), 4.06 (1 H, dd), 4.75 (2H. d), 6. 1 1 (1 H. t), 6.90 (2H, dm), 
7.17 (2H. dm), 7.30-7.38 (1H, m), 7.40-7163 (8H, m), carboxylic acid proton not observed; 
LCMS: 637 (M+207), 453 (100%, M+Na), 207. 




(£MS)-3-{443-<3,5-Dlethcxyt^^ acid ethyl ester 

The title compound was prepared from 3,5-dihydroxybenzaldehyde (3.0 g, 22.0 mmol) and 
ethyl iodide (1 7.2 g, 1 1 0 mmol) by a sequence analogous to that described in example 75. 
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<H NMR (300 MHz. CDCJs) 5: 1.15 (t, 3H), 1.20 (V3H), 1.38 (t, 6H), 2.95 (d, 2H), 3.30-3.40 
(m. 1H), 3.53-3.65 (m, 1H), 3.98 (q, 4H). 4.15 (q, 2H), 4.63 (d, 2H), 6.26-6.40 (m, 2H), 6.53 
(d, 2H), 6.60 (d, 1H), 6.87 (d, 2H), 7.15 (d, 2H). 



EXAMPLE 146 




(EMSW443^3 f 54>iethoxy^ 

The title compound was prepared from (£)-(S)-3-{4-[3-(3,5-diethoxyoxy-phBnyf)-al!ytoxy)- . 
phenylJ-2-ethoxy-proplonic add ethyl ester (730 mg , 1 .6 mmol) by a procedure analogous to .. 
that described in example 26. 

'H NMR (300 MHz, CDCb) 5: 1.15 (t, 3H), 1.22 (t, 3H), 1.38 (t 6H), 2^5 (d. 2H), 3.28-3.38 
(m, 1H), 3.53-3.65 (m. 1H), 3.98 (q, 4H). 4.15 (q, 2H). 4.63 (d, 2H), 6.28-6.40 (m, 2H). 6.53 
(d, 2H). 6.60 (d, 1 H). 6.85 (d, 2H), 7.15 (d, 2H). 



EXAMPLE 147 
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(^S)-3-{4-{3-(3,^Ks^^ ^ ^ 

ester 



The title compound was prepared from 3,5-bls(trifiuoromethyf)ben2aldehyde (5.0 g, 20.7 
mmoO by a sequence analogous to that described In example 23. The title compound was 
purified on HPLC, using ethyl acetate/heptane (20:80) as eluent 

'H NMR (300 MHz, CDCfe) 8: 1 .15 (t, 3H), 1.22 (t, 3H), 2.97 (d, 2H), 3.30-3.42 (m, 1H), 3.55- 
3.67 (m. 1H), 3.98 (t, 1H), 4.18 (q. 2H), 4.72 (d. 2H). 6.55 (dt, 1H), 6.80 (d, 1H), 6.89 (d. 2H). 
7.1 8 (d, 2H). 7.75 (bs. 1H). 7.82 (bs, 2H). 



EXAMPLE 148 




r-6 OH 



(^S)^4-{3-(3,5-Bls-tnTiuoro^ acid 

The title compound was prepared from (£HS>3^4-(3-{3,5-bis-trifluoromethyH)henyl}- 
allyIoxyJ-phenyO-2-ethoxy-proplonic add ethyl ester (0.58 g, 1.2 mrnol) by a procedure 
analogous to that described in example 26. 

1 H NMR (300 MHz, CDCW 8: 1.18 (t, 3H), 2.98 (dd. 1H), 3.08 (dd. 1H), 3.36-3.48 (m, 1H). 
3.58-3.71 (m, 1H). 4.05 (dd. 1H), 4.72 (d, 2H), 6.55 (dt, 1H), 6.80 (d, 1H). 6.89 (d, 2H). 7.20 
(d. 2H), 7.75 (bs. 1 H), 7.82 (bs. 2H). 
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EXAMPLE 149 




5 (E)-{R, S>3-[4^3-BiprrenyW-yl^llytoxy)i3lra^^ add ethyl ester 

The tide compound was prepared from 3-biphenyW-yt- prop-2-en-1-ol (0.25 g, 0.001 mol) by 
a procedure analogous to that described in example 3c yielding 0.050 g of (£HRS)-3-{4-(3. 
biphenyl-4-yi-allyloxy)-phenyl]-2-ethoxy-proplonic acid ethyl ester. 
10 'H NMR (200 MHz, CDCfe) 8: 1.1-1.26 (6H t m), 297 (2H t d), 3.3-3.4 (1H. w), 3.52-3.7 (1H, 
m), 4.0 (1H, t), 4.15 (2H, q), 4.75 (2H, dd), 6.35-6.5 (1H, dt), 6.75 (1H, d), 6.87 (2H, d), 7.15 
(2H, d), 7.4-7.7 (9H, m). 

15 EXAMPLE 150 



) 



20 




(£H^S)-3-{4-(3-Blphenyl^y^l/ytoxy)-pheny^ acid 

The title compound was prepared from (£H^3-{4-<3-biphenyl-4-yl-aJ|yioxy)-ph8nyI}-2- 
ethoxy-propionic acid ethyl ester (example 149) (0.040 g) by a procedure analogous to that 
described in example 2 yielding 0.0045 g of (EHR ^3-{4-(3-Wphenyl^y|-allytoxy)-phenyl]- 
2-ethoxy-propionic acid. 
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1 H NMR (300 MHz, CDCI 8 ) 8: 1.14 (3H. t), 2.85 (1H, dd), 3.1 (1H, dd) 3.42-3.57 <2H, m), 
3.84-3.96 (2H. m), 4.1 (1H, dd), 4.7 (2H, d), 6.3-6.5 (1H, dt), 6.78 (1H, d), 6.88 (2H, d), 7.15 
(2H, d) 7.4-7.6 (9H. m). 



EXAMPLE 151 




(EHS)- ^3-t3-t4^2-Ethoxy^2-etooxycaito 
benzoic acid methyl ester 



a) 

(£)-3-(3-Hydroxy-propenyf)-phenol was prepared from 3-hydroxybenzaldehyde (6.0 g, 0.04S 
mol) by a procedure analogous to that described in example 1 a-b yielding 1.5 g 
1 H NMR (300 MHz, CDCI3) 8: 1.4 (1H, t), 4.27 (2H, m). 4.88 (1H, s), 6.35 (1H, dt). 6.57 (1H, 
d). 6.68 (1 H. dd), 6.87 (1 H, s), 6.96 (1 H, d), 7. 1 9 (1 H. dd). 

b) 

A mixture of (£)-3-(3-Hydroxy-propenyl)-phenol (0.5 g, 3.33 mmoIX methyl 4-{bromomethyl) 
benzoate (763 mg, 3.33 mmol) and potassium carbonate (1.8 g, 13.3 mmol) in acetone (40 
ml) was stirred at roomtemperature over njgnt. The reaction mixfyre was added water (30ml) 
and acidified with 1 N HCI and extracted with ethyl acetate (90 ml). The organic phase was 
washed with water, brine and dried with sodium Iphate and evaporated and dried in vacuo 
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yielding 954 mg (96%) (£)- 4^3-(3-Hydroxy^nc^nylHjherKDxymBthyf]-benzoic add methyl 
ester. 

'H NMR (300MHz, CDCI 3 ) 8: 3.8 (3H, s), 4.24 (2H, d), 5.15 (2H, s), 6.3 (1H, dt). 6.57 (1H, d), 
7.0 (2H, d), 7.2 (1 H, d), 7.51 (2H, d), 8.08 (2H, d). 

c) 

The title compound was prepared from (£> 4-p-{3-Hyd rDxy^5^Dpe^y^^phenaxyrnethyf]- 
benzoic acid methyl ester (0.298 g, 1 .0 mmol) by a procedure analogous to that described in 
example 3c yielding 0.184 g (35%) of (£)-(S)- 4-(3-{3-{4-(2-Etrioxy-2-ethoxycarbonyl-ethyf)- 
phenoxy]^roperiylH)henoxyrnethyl)-benzoic acid methyl ester. 

1 H NMR (300 MHz, CDCI 3 ) 8: 1.15-1.35 (6H, m), 2.9 (2H. d) 3.3-3.45 (1H, m), 3.53-3.68 (,1H, • 
m), 3.89 (3H, s), 3.97 (1H, t), 4.13 (2H. q), 4.68 (2H, dd), 5.15 (2H, s). 6.35 (1H, dt), 6.62 
(1H. d), 6.87 (3H, d). 7.05 (2H. d), 7.13-7.3 (3H, m), 7.5 (2H, d), 8.10 (2H, d). 



EXAMPLE 152 




(EHS)- 4-(3-{344-(2-Carboxy-2-ethoxy^t^^ 
acid 

The title compound was prepared from (EHS)- 4-(3-{344-(2^oxy-2-emm(ycarlronyl-ethyl)- 
phenoxy]-properryl}-phenoxymethyl)-benzoic acid methyl ester (example 151) (0.220 g) by a 
procedure analogous to that described in example 2 yielding 0.160 g (77%) (E)-(S)-4-(3-{$. 
[4-(2-cartKwy-2-ethoxy-emyl)-phenoxy^ 
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'H NMR (300 MHz. CDCfe) 5: S: 1.17 (3H, t). 2.9-3.15 (2H, m) 3.3-3.68 (2H. m). 4.1 (2H, q), 
4.67 (2H, d), 5.17 (2H, s). 6.35 (1H, dt), 6.68 (1H, d), 6.86 (3H, d). 7.05 (2H, d),. 7.12-7.32 
(3H, m), 7.52 (2H. d), 8.12 (2H. d). 



EXAMPLE 153 




(£KS)-Ethy! 2-Ethoxy^4-{3-(4'-fluoro-bfp^^ 



a) 

The colourless solid (£)-ethyl 3^4'-fluoro-biphenyW-y1)-but-2-enoate was prepared from (£> 
ethyl 3-(44odophenyl)-but-2-enoatB (example 91a) and 4-fluoroben2ene boronic acid by a. 
procedure analogous to that described in example 52a. 

Mpt 63.5-64.5°C. *H NMR (300 MHz, CDCIs) 8: 1.33 (3H, t), 2.61 (3H. d), 4.23 (2H, q), 6.20 
(1H, m). 7.14 (2H, dd). 7.52-7.62 (6H, m). MS: 284 (100%, tJt), 255, 239, 212, 196. Micro- 
analysis Calculated % C: 76.04, H: 6.03; found C: 76.1 0, H: 6.17. 

b) 

The colourless solid (E)-3-(4^fluc>n>biphenyl-4-yI)-but-2-en-1-ol was prepared by DIBAL-H 
reduction of (£>ethyl 3^4'-fluoro-Wprienyl^)-but-2-enoate as described for example 52b. 
Mpt 120.5-122°C (n-heptane). 1 H NMR (300 MHz, CDCfe) 5: 1.39 (1H, br s), 2.12 (3H, d), 
4.40 (2H. d), 6.05 (1H, tm). 7.12 (2H. dd), 7.42-7.60 (6H, m). MS: 242 (100%, M*), 227 (M- 
Me), 224 (M-HjO), 203, 199. Microanalysis Calculated % C: 79.32, H: 6.24; found C: 79.34, 
H:6.37. 

c) 
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The title compound (849mg f 89%) was prepared as a colourless gum from (E)-3-(4-fluoro- 
biphenyM-yl)-but-2-en-1-ol (500 mg, 2,06 mmol) and (S>ethyl 2-ethoxy-3-{4- 
hydroxyphenyO-prq?lonate (516 mg, 2.17 mmol) by a procedure analogous to that described 
in example 52c. 

5 1 H NMR (200 MHz, CDCI3) 5: 1.17 (3H, t), 1.23 (3H, t), 2.17 (3H, d), 2.97 (2H, d), 3.27^.44 
(1H, m), 3.52-5.69 (1H f m), 3.98 (1H, t). 4.17 (2H, q) f 4.75 (2H, d), 6.12 (1H, tm), 6.88 (2H, 
dm), 7.05-7.22 (4H, m), 7.44-7.62 (6H, m). LCMS: 687 (M+225), 641 (687-EtOH), 485 
(M+Na), 480 (M+NH 4 ), 225 (1 00%). 

0 

• EXAMPLE m 




15 (EMS>2-Ethoxy-3-{4-[3-{4^fluon>b^^ acid 



The title compound was prepared from (£)-{S)-ethyl 2^thoxy-3^443K4-flu«t)-bIphenyl-4-yl). . 
but-2-eny1oxy]-phenyf}-propionate (example 153) (463 mg, 1.0 mmoO and sodium hydroxide 
(1M, 1.5 ml, 1 .5 mmol) by a procedure analogous to that described in example 51 , yielding 
20 (EHS>2^thoxy^4^3^4'-fluoro-biphenyH^^ acid (229 

mg. 53%) as a colourless solid containing a trace of water. 

t H NMR (300 MHz. CDCfe) 8: 1.19 (3H, t), 2.16 (3H, d), 2.97 (1H, dd). 3.09 (1H, dd), 3.42- 
3.65 (2H, m), 4.07 (1H, dd), 4.75 (2H. d), 6.11. (1H, tm), 6.90 (2H. dm), 7.07-7.20 (4H, m), 
7.45-7.60. (6H, m), carboxylic acid proton not observed. LCMS: 457 (M+Na), 225 (100%). MJ- 
25 croanalysis for C27H27FCVO.05H2O Calculated % C: 74.48, H: 6.27, HjO: 0.21 ; found C: 
74.25, H: 6.39, HzO: 0.21. 
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EXAMPLE 155 




(EKS)-Bhyl 2^thaxy^4^3-(4-todophenyl)-but-2^nyloxy]^hsnytHjrop{onate 

^ _ 

The title compound (398 mg, 80%) was prepared as a colourless gum, from (£>3-{4- 
iodophenyIH>ut-2-en-1-ol (example 107a) (275 mg, 1.0 mmol) and (S>ethyl 2-ethoxy-3-(4~ 
hydroxyphenyl)-proptonate (256 mg, 1.07 mmoO by a procedure analogous to that described 
in example 52c. 

'H NMR (300 MHz, CDCfe) 8: 1.17 (3H. t), 2.10 (3H. d), 2.96 (2H. d). 3.30-3.40 (1H, m), 3:55- 
3.65 (1H, m). 3.97 (1H. t). 4.16 (2H, q), 4.70 (2H. d), 6.04 (1H. tm), 6.86 (2H, dm), 7.13-7.20 
(4H, m), 7.64 (2H, dm). LCMS: 751 (M+257), 705 (751-EtOH), 517 (100%, M+Na), 512 
(M+NH4), 449 (M+H-EtOH), 257, 130. 
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CLAIMS: 



' t. ' 



1. A compound of formula (I) 




(I) 



wherein Aisaryl or heteroaryl and wherein A Is optionally substituted with one or more sub- 
stltuents selected from hydroxy, halogen, perhalomethyl, perhalomethoxy, acyl, cyano, 
amino, C^lkylamlno, Ci^-dlalkytemino, methyienedioxy, aralkenyl, aralkynyl. heteroary- 
laxy, hetenoaraikoxy, aralkyl, heteroaralkyl. arylamino,or 

A Is optionally substituted with C^lkyf, C^a-alkenyl or Cz^alkynyl each of which is option- 
ally substituted with one or more substituents selected from C^lkoxycarbonyl or carboxy, 
or 

A is opflonally substituted with C^e-alkoxy, Curalkyfthio or CWalkenyloxy each of which is 
optionally substituted with one or more halogens, or 

A is optionally substituted with aryloxy, arylthio or aralkoxy each of which is optionally substi- 
tuted with one or more substituents selected from C^lkoxy, nltro, carboxy or d-e- 
alkoxycarbonyl; and 
Xi and X 2 independently are 
hydrogen, 

aryl or heteroaryl each of which is optionally substituted with one or more substituents 
lected from hydroxy, aryloxy, arylthio, aralkoxy, heteroaryloxy, aralkoxy, Ci^-alkoxy, Ci. 
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alkyfthio, halogen, perhalomethyf, perhalomethoxy, acyl, aryl, heteroaryl, aralkyl, heteroaral- 
kyl, cyano, amino, C^^-alkylamino, C^^-dlaikylamlno, arylamino or methylenedtoxy, or 
ary» or heteroaryl each of which Is optionally substituted with one or more substftuents se- 
lected from Ci-e-alkyl, C^^-alkenyl or C^-alkynyl each of which is optionally substituted wfth 
5 hydroxy; or 

A is selected from the ring systems consisting of 



) 




Figure 1 



15 wherein the attachment point of A to the remaining part of the structure of formula (I) Is as 
indicated on the chemical structures In Figure 1, and wherein A is optionally substituted with 
one or more substftuents selected from C-e-alkyl, Cw-alicenyl, C^aJkynyl, hydroxy, aryloxy, 
arylthJo, aralkoxy, C,^-alkoxy, C^^-alkytthio, heteroaryloxy, heteroaralkoxy, halogen, perha- 
lomethyl. perhalomethoxy, acyl, aralkyf, heteroaraikyl, cyano, amino, C^aikylamlno, Cur 

20 dialkylamino, arylamino or methylenediaxy; and 
wherein X t and X 2 are hydrogen; and 

Rs is hydrogen f ^,^-alkyi; and 
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Y is hydrogen, or 

Y is Cwralkyl. <^. ir aikenyl, Citralkynyl, C4. 1r alkenynyl, aralkyl or heteroaralkyl each of 
which is optionally substituted with one or more substfluents selected from halogen, Cw- 
alkyl, pernalomethyi, hydroxy, aryl. heteroaryl, carboxy or amino; and 

Z is hydrogen, halogen, hydroxy, or 

Z is C^-alkyl or d.e-alkoxy each of which is optionally substituted with one or more subsBtu- 
ents selected from halogen, hydroxy, carboxy, amino, cyano or C^lkoxy; and 

Q is O, S or NRe, wherein R, is hydrogen, Ce-alkyl. Cwralkenyl, CWaikynyi, CWalkenynyl, 
aralkyl, heteroaralkyl and wherein Re is optionally substituted with one or more substituents 
selected from halogen, hydroxy, C^lkoxy, amino or carboxy; and 

w 

Ar is arylene, heteroarylene or a divalent heterocyclic group each of which can be optionally 
substituted with one or more substituents selected from d-a-alky! t aryl or d-e-alkoxy each of 
which can be optionally substituted with halogen, hydroxy, carboxy, cyano or heterocyclyl; 
and 

R<i is hydrogen, hydroxy or halogen; or R A forms a bond together with R2; and 
R 2 is hydrogen or Cur-alky!; or R2 forms a bond together with R n ; and 

■ * 

R3 is hydrogen, or 

Rs Is Ci^-alkyl, C^alkenyl, CWalkynyl, C«-alkenynyi, aryl, aralkyl, d^lkoxyC^alkyl, 
acyl, heterocyclyl, heteroaryl or heteroaralkyl each of which is optionally substituted with one 
or more substituents selected from halogen, perhalomethyl, hydroxy or cyano; and 

R4 is hydrogen, CWalkyl, Cz^-alkenyl, Qw-alkynyl, C«-alkenynyl or aryl; and 

n is an integer ranging from 0 to 3; and 

m is an integer ranging from 0 to 1 ; 
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or a pharmaceutical^ acceptable salt thereof, or a pharmaceutical^ acceptable solvate 
thereof, or any tautomeric forms, stereoisomers, mixture of stereoisomers Including a race- 
mic mixture, or polymorphs. 
2. A compound according to claim 1 of formula (/) 




wherein A Is aryl or heteroaryl and wherein A is optionally substituted with one or more sub- 
stftuents selected from hydroxy, halogen, perhalomethyl, perhalomethoxy, acyl, cyano, . 
amino, C^lkylamino, Cvrdialkylamino, methylenedfoxy, aralkenyt, aralkynyl, heteroary- 
loxy, heteroaralkoxy, araBcyl, heteroaraflcyl, aryiamlno, or 

A is optionally substituted with d-e-alkyl, C^alkenyl or C^alkynyl each of which is option- 
ally substituted with one or more substituents selected from d^Hcoxyrarbonyl or carboxy, 
or 

A is optionally substituted with d-ralkoxy, d_e-alkytthIo or CWalkenyloxy each of which is 
optionally substituted with one or more halogens, or 

A is optionally substituted with aryloxy, aryithio or aralkoxy each of which is optionally substi- 
tuted with one or more substituents selected from d-e-atkoxy, nitro, carboxy or d.<r 
alkoxycarbonyf; and 
Xi and X 2 independently are 
hydrogen, 

aryl or heteroaryl each of which is op Dnally substituted with one or more substituents se- 
lected from hydroxy, aryloxy, aryithio, aralkoxy, heteroaryloxy, aralkoxy, d*-aDcoxy, d-e- 
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alkylthio, halogen, perhalomethyi, perhalomethoxy, acyl, aryl, heteroaryl, aralkyl, heteroaral- 
kyl, cyano, amino, C^-alkylamino, Ci^-dialkylamino, arylamino or methylehedioxy, or 
aryl or heteroaryl each of which is optionally substituted with one or more substituents se- 
lected from Ct^alkyi, Qa«-alkenyf or C^aHcynyf each of which is optionally 'substituted with 
5 hydroxy; or 

A is selected from the ring systems consisting of 



10 




Figure 1 



15 wherein the attachment point of A to the remaining part of the structure of formula (I) is as 
indicated on the chemical structures in Figure 1, and wherein A is optionally substituted with 
one or more substituents selected from Curalkyl, C^-alkenyl, C^-alkynyl, hydroxy, aryloxy, 
arylthio, aralkoxy, d-e-alkoxy, C^-alkylthio, heteroajyloxy, heteroaralkoxy, halogen, perha- 
lomethyi, perhalomethoxy, acyl, aralkyl, heteroaralkyl, cyano, amino, C«-aIkylamino, C,^ 

20 dialkybmino, arylamino or methylenedioxy; and 
wherein Xt and X 2 are hydrogen; and 

Re is hydrogen or Cve-alky!; and 
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Y is hydrogen, or 

Y is pMralkyJ, C^i^lkanyl, (Walkyrryl. C^ralkenynyl, aralkyi or heteroaralkyl each of 
v^ich la optionally substituted with one or more subsfituents selected from halogen, C^- 

5 alkyl, perhalomethyl, hydroxy, aryl, heteroaryi, carboxy or amino; and 

i 

Z is hydrogen, halogen, hydroxy, or 

•2 is CWalkyf or d^-alkoxy each of which is optionally substituted with one or more subsfitu- 
ents selected from halogen, hydroxy, carboxy, amino, cyano or d^-alkoxy; and 



10 



Q is O, S or NRe, wherein Re is hydrogen, d-e-alkyl, C«-alkenyl ( Cw-alkynyl. C^Bcenynyl, . 
aralkyi, heteroaralkyl and wherein R, is optionally substituted with one or more substttuents , 
selected from halogen, hydroxy, d-«-alkoxy, amino or carboxy; and 



15 Arts arytene, heteroarytene or a divalent heterocyclic group each of which can be optionally 
substituted with one or more subsfituents selected from d*-alkyl, aryl or d*-alkoxy each of 
which can be optionally substituted with halogen, hydroxy, carboxy. cyano or heterocycfyf; 
and 

* 

Ri is hydrogen, hydroxy or halogen; or R, forms a bond together with Ra; and 

20 

R 2 is hydrogen or Ci-e-alkyi; or Ra forms a bond together wfth R,; and 

« 

Rs is hydrogen, or 

Rs is d-e-alkyl, CM-alkenyl, C^-alkynyl, CWalkenynyl, aryl, aralkyi, d-e-alkoxyd-ealkyl. 
25 acyi, heterocycfyl. heteroaryi or heteroaralkyl each of which Is optionally substituted wfth one 
or more subsfituents selected from halogen, perhalomethyl, hydroxy or cyano; and 

♦ 

R« is hydrogen, d-ralkyt, C^-alkenyl, C^-alkynyl, C«-aIkenynyl or aryl; and 
30 n is an integer ranging from 1 to 3; and 
mis1; 
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or a pharmaceutical^ acceptable salt thereof, or a pharmaceutical^ acceptable solvate 
thereof, or any tautomeric forms, stereoisomers, mixture of stereoisomers including a race- 
mic mixture, or polymorphs. 

3. A compound according to claim 1 of formula (I) 



wherein A is aryl or heteroaryl and wherein A is optionally substituted with one or more sub- 
stituents selected from Cve-alkyi, C^-alkenyl, C^ralkynyl, hydroxy, arylaxy.arylthfo, 
aralkoxy, C^alkoxy, d^alkytthb, heteroaryioxy, heteroaralkoxy, halogen, perhalomethyl, 
perhalomethoxy, acyl, aralkyl, heteroaralkyl, cyano, amino, d-e-alkylamino, d-a- 
dialkylamino, arylamino or methyfenedioxy; and 

X t and X 2 independently are hydrogen, aryl or heteroaryl optionally substituted with one or 
more substituents selected from Cve-alkyl, Ca«-alkenyl, CWalkynyl, hydroxy, arytaxy, aryl- 
thio, aralkoxy, hetBroaryloxy, aralkoxy, d.«-alkoxy, d^alkyltiiio, halogen, perhalomethyl, 
perhalomethoxy, acyl, aryl, heteroaryl, aralkyl, heteroaralkyl, cyano, amino, d^-alkylamino, 
Ci-rdialkylamino, arylamino or methytenedioxy; 
or 

wherein A is selected from the ring systems consisting of 




(I) 
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Rgure 1 

wherein the attachment pofnt of A to the remaining part of the structure of formula (0 Is as 
indicated on the chemical structures in Rgure 1, and 

wherein A is optionally substituted with one or more substituents selected from CWalkyl, Cj. 
e-alkenyl. Cur-alkynyl, hydroxy, aryloxy, arytthio, aralkoxy, C^-alkoxy, C^alkylthlo, het- 
enoarykay, heteroaralkoxy, halogen, perhalomethyl, pematometnoxy, acyi, arafkyl, het- • 
eroaralkyt, cyano, amino, Cw-alkylamlno, d^pdialkylamino, arylamino or. methytenedloxy, 
and wherein Xi and X2 are hydrogen; and 

Re is hydrogen or Cw-alkyi; and 



Y is hydrogen, C,. 12 -aJkyl, Ca. 12 -alkenyl, C^z-alkyrryl, CWalkenynyl, aralkyl or heteroaralkyl 
optionally substituted with one or more substituents selected from halogen, Cw-alkyl, perha- 
lomethyl, hydroxy, aryl, heteroaryl, carboxy or amino; and 

Z is hydrogen, halogen, hydroxy, C^alkyl or C-B-alkoxy optionally substituted with one or 
more substituents selected from halogen, hydroxy, carboxy, amino, cyano on C^-alkoxy; and 
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Q is O t S or NR* wherein Re is hydrogen, CuraJkyl, C^-alkenyl, C^-alkynyl, C«-alkenynyl, 
aralkyl, heteroaralkyl and wherein Re is optionally substituted with one or more substftuents 
selected from halogen, hydroxy, Ci^aDcoxy, amino, or carboxy; and 

* 

5 Arts arylene, heteroarylene or a divalent heterocyclic group each of which can be optionally 
substituted with one or more substftuents selected from Ct^-alkyl, aryt or Ct^-alkoxy each of 
which can be optionally substituted with halogen, hydroxy, carboxy, cyano or hetenocydyt 
and 

r 

R 1 is hydrogen, hydroxy or halogen; or Ri forms a bond together with R* and 

R2 is hydrogen or Ci^alkyl; or R2 forms a bond together with R1; and 

Rs is hydrogen, Ci^alkyl 9 C^-e-alkenyl, C*e-alkynyl, C+^-alkenynyl, aryl, aralkyl, C^e- 

• ' . 1 . 1 . .- ■ . ■ . ■* ■•■*. • ■ ' ' 

» f ' B 

alkoxyCt^alkyl, acyl, heterocyclyl, heteroaryl or heteroaralkyl groups optionally substituted 
15 with one or more substftuents selected from halogen, perbalpmethyl, hydroxy or cyano; and 

• - • v . > 1 * A 

.■»•:• - . • * - • ■ ■ • ■ ■ 

R4 is hydrogen, C^alkyt, C^-alkenyl, C*e-alkynyl, C4^-alkenynyl or. aryt; and 
n is an integer ranging from 0 to 3; and 

20 

m is an integer ranging from 0 to 1; 

\ or a pharmaceutically acceptable salt thereof, or a pharmaceutical^ acceptable solvate ■ 

thereof, or any tautomeric forms, stereoisomers, mixture of stereoisomers including a race- 
25 mic mixture, or polymorphs. 

4. A compound according to any one of the preceding claims of formula (I) 
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(Qfcr-Ar 




G) 



wnerwn a is aryi or neteroaryf and wherein A Is optionally substituted with one or more sub-! 
stituents selected from Cw-aflcyJ, C»ralkehyt, (^aflcynyl, hydroxy, aryloxy; arylthto, 
araflcoxy, d^raDcoxy, Ci^alkyltnio, heteroaryioxy, heteroaralkoxy, halogen, perhalometnyi, 
perhakwnethoxy, acyl, aralkyl, hetaroaralkyl, cyano, amino, C^-alkylamlno, C,^- 
dlalkytamlno, arylamino or rnethvtenedloxv: or 



provided X, and X 2 is hydrogen, A is selected from the ring systems consisting of 
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wherein A Is optionally substituted with one or more'substituents selected from d-e-alkyl, . 
5 e-alkenyl, C^-alkynyl, hydroxy, aryloxy, arytthto f arakoxy, d-«-alkoxy, d^alkyHhio, heteroa- 
ryloxy, heteroaralkoxy, halogen, perhalomethyl, perhalomethoxy, acyl, aralkyl, heteroaralkyl, 
cyano, amino, d^-alkylamlno, C«-dlalkylamIno, arylamino or methylenedioxy, and 

Rs is hydrogen or Ci^-aDcyl; and 

10 

Xi and X 2 independently are hydrogen, ary! or heteroaryl optionally substituted with one or 
more substituents selected from d-r-alkyl, CWalkenyt, C^-alkynyl, hydroxy, aryloxy, aryl- 
thio, aralkoxy, heteroaryloxy, afalkoxy, Curalkoxy, d^-alkytthio, halogen,. perhalomethyl, 
perhalomethoxy, acyl, aryl, heteroaryl, aralkyl, heteroaralkyl, cyano, amino, d^aOcylamino, 
15 Ci^dlalkylamino, arylamino or methylenedioxy; and 

Y is hydrogen, CWalkyl, (Walkenyl, d. 12r alkynyl, C^ralkenynyl, aralkyl or heteroaralkyl 
optionally substituted with one or more substituents selected from halogen, d^-alkyf, perha- 
lomethyl, hydroxy, aryl, heteroaryl, carboxy or amino; and 

20 

Z is hydrogen, halogen, hydroxy, C,^-alkyl or d^-alkoxy optionally substituted with one or 
more substituents selected from halogen, hydroxy, carboxy, amino, cyano or C^alkoxy; and 
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Q is O, S or NRa. wherein Re is hydrogen, d^alkyi, Ca^-alkenyl, C^-alkynyi, C«-alkenynyl, 
aralkyl. hateroaralkyl and wherein Re is optionally substituted with one or more substituents 
selected from halogen, hydroxy, Ci-e-aikoxy, amino or carboxy; and 

Ar is arylene, heteroarylene or a divalent heterocyclic group each of which can be optionally 
substituted wHh one or more substituents selected from Ci^-aDcyl, aryf or Cw-alkoxy each of 
which can be optionally substituted with halogen, hydroxy, carboxy, cyano or heterocydyl; 
and 

Ri Is hydrogen, hydroxy or halogen; or Ri forms a bond together with Ri and 
Rs is hydrogen or d-e-alkyi; or Rj forms a bond together with R,; and 

Rs is hydrogen, Cve-alkyl, C^-alkenyl, CWaJkynyl, C^s-aJkenynyi, aryl, aralkyl, C,^- 
alkoxyCi^alkyl, acyl, heterocydyl, heteroaryt or heteroanalkyt groups optionally substituted 
with one or more substituents selected from halogen, perhalomethyl, hydroxy or cyano- and 

R» is hydrogen, Cw-alkyl, CWalkenyl, Cw-alkynyl, C«-alkenynyl or aiyl; and . 

» ■ 

n Is an integer ranging from 0 to 3; and 
m is an integer ranging from 0 to 1; 

> 

or a pharmaceutical^ acceptable salt thereof, or a phanmaceutically acceptable solvate 
thereof, or any tautomeric forms, stereoisomers, mixture of stereoisomers including a race- 
mic mixture, or polymorphs. 

_* 

5. A compound according to any one of the preceding claims wherein A is aryl or heteroaryl 
optionally substituted with one or more substituents selected from from CwrBlkyl, 
Cz^-alkenyi each of which is optionally substituted with one or more substituents selected 
from G^alkoxycarbonyl or carboxy, or 

A is optionally substituted with arytaxy optionally substituted with one or more Cve-alkoxy, or 
A is optionally substituted with aralkoxy optionally substituted with one or more substituents 
selected from C^alkoxy, nftro, carboxy or C«-aJkoxycaroonyf, or 
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A is optionally substituted wfth d-e-alkoxy optionally substituted with one or more halogens, 
or 

A is optionally substituted with aralkenyl, dwralkenyloxy, aralkynyl, halogen, perhalomethyi, 
perhalomethoxy t acyl, aralkyl or methylenedioxy. 

6. A compound according to any one of the preceding claims wherein A is aryl, heteroaryl or 




■ 

optionally substituted with one or more substituents selected from aryloxy, arytthlo, aralkoxy, 
d^alkoxy, Ci^alkylthlo, halogen, perhalomethyi, aralkyl, heteroaralkyl, heteroaiyloxy or 
heteroaralkoxy. 

7. A compound aocording to any one of the preceding claims wherein A is aryl optionally sub- , 
strtuted with one or more substituents selected from aryloxy, arylthlo, aralkoxy, d-c-alkoxy, 
d-ralkylthio, halogen, pertialomethyl, aralkyl, heteroaralkyl, heteroaryloxy orheteroaralkoxy. 

8. A compound according to any one of the prececBng claims wherein A is aryl optionally sub- 
strtuted with one or more substituents selected from from d-e-alkyl, d^-alkenyl each of 
which Is optionally substituted wfth one or more substituents selected from G,-e- 
alkoxycarbonyl or carboxy, or 

A is optionally substituted with aryloxy optionally substituted with one or more d-c-alkoxy, or 
A is optionally substituted with aralkoxy optionally substituted with one or more substituents 
selected from d^palkoxy, nitro, carboxy or C^lkoxycarbonyl, or 

A is optionally substituted with d^-alkoxy optionally substituted with one or more halogens, 
or 

A is optionally substituted with aralkenyl, C^-alkenyloxy, aralkynyl, halogen, perhalomethyi, 
perhalomethoxy, acyl, aralkyl or methylenedfoxy. 

9 

9. A compound according to any one of the preceding claims wherein A is aryl optionally sub- 
stituted wfth one or more substituents selected from from d-e-alkyf, or 

A is optionally substituted with aryloxy optionally substituted with one or more d^alkoxy, 
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A Is optionally substituted with araikoxy optionally substituted with one or more substituents 
selected from C^aJkoxy, or 

A is optionally substituted with C«-alkoxy optionally substituted with one or more halogens, 
or 

5 A is optionally substituted with aralkenyi, aralkynyl, halogen, perhalomethyl, perhalomethoxy 
oraralkyL 

10. A compound according to any one of the preceding claims wherein A is heteroaryl option- 
ally substituted with one or more substituents selected from arytaxy, aryfthio, araikoxy. Ce- 

10 alkoxy, C^-afkylthio, halogen, pematorneihyl. araikyf, heteroaralkyt, heteroarytoxy or het- 
eroaralkoxy. 

1 1 . A compound according to any one of the preceding claims wherein A is heteroaryl. 
15 12. A compound according to any one of the preceding claims wherein A is 




optionally substituted with one or more substituents selected from arytaxy, aryithio, araikoxy, • 
Cn^aikoxy, CW^lkytthio, halogen, pertvilomethyl, aralkyi, hetercaralkyl, heteroaiyfaxy or 
20 heteroaralkoxy. 

» 

13. A compound according to any one of the preceding dalms wherein A is 




25 optionally substituted with one or more substituents selected from C^lkyi, and wherein Re 
is hydrogen or Ct-e-alkyl. 

14. A compound according to any one of the preceding daims wherein X, and X z independ- 
ently are hydrogen, aryl or heteroaryl optionally substituted with one or more substituents se- 
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lected from aryloxy, arylthio, aralkoxy, halogen, pertialomethyl, aryl, heteroaryl, aralkyl, het- 
eroaralkyf, heteroarytoxy or heteroaralkoxy. 

; ' ■ ■ •■ 

1 5* A compound according to any one of the preceding claims wherein X, and X 2 independ- 
ently are 
hydrogen, 

aryl or heteroaryl optionally substituted with one or more substrtuents selected from halogen, 
acyl, aryl, or 

aryl or heteroaryl optionally substituted with one or more substrtuents selected from Ch- 
alky), C^e-alkynyi each of which Is optionally substituted with hydroxy. 

« 

16. A compound according to any one of the preceding claims wherein X t and X 2 independ- 
ently are 

hydrogen, or 

aryl optionally substituted with one or more substrtuents selected from halogen. 

17. A compound according to any one of the preceding claims wherein Xi and X 2 independ- 
ently are hydrogen or aryl optionally substituted with one or more substrtuents selected from 
aryloxy, arylthio, aralkoxy, halogen, pertialomethyl, aryl, heteroaryl, aralkyl, heteroaralkyl, 
heteroarytoxy or heteroaralkoxy. 

18. A compound according to any one of the preceding claims wherein X 1 and X 2 independ- 
ently are 

hydrogen, 

aryl optionally substituted with one or more substrtuents selected from halogen, acyl, aryl, or 
aryl optionally substituted with one or more substrtuents selected from d-s-alkyl, C^lkynyl 
each of which is optionally substituted with hydroxy. 

19. A compound according to any one of the preceding claims wherein X n and X 2 independ- 
ently are 

hydrogen, or 

phenyl optionally substituted with one or more substrtuents selected from halogen. 
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20. A compound according to any one of the preceding claims wherein Xi and X* independ- 
ently are hydrogen or heteroaryl optionally substituted with one or more subsfltuents selected 
finom arylaxy, arylthfo, aralkoxy, halogen, perhalomethyi, aryl, heteroaryl, aralkyl, heteroaral- 
kyf, heteroarykay or heteroaralkoxy. 

5 

21 . A compound according to any one of the preceding claims wherein X, and X2 independ- 
ently are hydrogen or heteroaryl 

22. A compound according to any one of the preceding claims wherein Xj and X2 is 
10 hydrogen. 

- ... . 

) 

I - 

/* 

23. A compound according to any one of the preceding claims wherein Y is hydrogen or (W 
aflcyf. 

15 24. A compound according to any one of the preceding claims wherein Y is hydrogen or 
methyl. 

■ 

25. A copipound according to any one of the preceding claims wherein Z is hydrogen or 
alkoxy; 

20 

26. A compound according to any one of the preceding claims wherein Z is hydrogen or d-<r . 
alkyl. 

27. A compound according to any one of the preceding claims wherein Z is hydrogen. ] 

25 

28. A compound according to any one of the preceding claims wherein Qfeo. 

29. A compound according to any one of the preceding claims wherein Ar Is arylene optionally 
substituted with one or more substituents selected from C^Ikyi or C^lkoxy each of 

30 which can be optionally substituted with carboxy. 

30. A compound according to any one of the preceding claims wherein Ar is arylene; 
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31 . A compound according to any one of the preceding claims wherein Ri is hydrogen or Ri 
fonms a bond together with R* 

32. A compound according to any one of the preceding claims wherein Ri is hydrogen. 

5 

33. A compound according to any one of the preceding claims wherein R2 is hydrogen or R2 
forms a bond togetherwlth R^ 

34. A compound according to any one of the preceding claims wherein R 2 is hydrogen. 

35. A compound according to any one of the preceding claims wherein R3 Is Ci^alkyl or aral- 
' kyl. 

36. A compound according to any one of the preceding claims wherein Rs is C,^-alkyl. 

15 

37. A compound according to any one of the preceding claims wherein R4 is hydrogen, Cmt 
alkyl. 

38. A compound according to any one of the preceding claims wherein R4 is hydrogen. 

20 

39. A compound according to any one of the preceding claims wherein n is 1 . 

40. A compound according to any one of the preceding claims wherein mis 1. 

25 41 . A compound according to any one of the preceding claims wherein alkyl Is methyl, ethyl, 
n-propyf, Iso-propyl, butyl, tert-butyt, pentyl, hexyl, cyctopropyl or cyclopentyl. 

42. A compound according to any one of the preceding claims wherein alkenyl is vinyl or 1 - 
propenyl. 

30 

43. A compound according to any one of the preceding claims wherein alkynyl is ethynyl, 1- 
propynyl and 2-propynyl. 
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44. A compound according to any one of the preceding claims wherein alkoxy is methoxy, 
ethoxy, propoxy, butoxy, pentoxy, hexoxy, isopropoxy or cydoperrtyloxy. 

45. A compound according to any one of the preceding claims wherein aJkylthio is methylthlo, 
5 ethyl thio, propylthio or cydopentytthlo. 

46. A compound according to any one of the preceding claims wherein aryl is phenyl 
optionally substituted with halogen. 

10 47. A compound according to any one of the preceding claims wherein arylene is phenylene 
optionally substituted with haJogen. 

48. A compound according to any one of the preceding claims wherein halogen Is fluorine or 
chlorine. 

49. A compound according to any one of the preceding claims wherein periiaJomethyf is 
trifiuoromethyl. 

50. A compound according to any one of the preceding claims wherein acyl is acetyl, 

51. A compound according to any one of the preceding claims wherein heteroaryi Is furan, 
thiopbene, pyrrole, imidazole, pyrazole, pyridine, quinoDne, isoquinoiine, quinazoBne, 
quinoxallne, indole, benzimidazole or benzofuraa 

« 

52. A compound according to any one of the preceding claims wherein heteroaryi is furan, 
pyrrole, indole or benzofuran. 

» 

i 

53. A compound according to any one of the preceding claims wherein heteroarylene is furan, 
thiophene, pyrrole, imidazole, pyrazole. triazote, pyridine, pyrazine, pyrrolidine orpyridaztoe.' 



54. A compound according to any one of the preceding claJms wherein anaftyl is benzyl 
phenethyl. 



or 



55. A compound according to any one of the preceding claims wherein aryloxy is phenoxy. 
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56. A compound according to any one of the preceding claims wherein aralkoxy is benzyloxy. 

: . 

, I . * - , ' 

57. A compound according to any one of the preceding claims wherein n is an integer 

* 

ranging from 1 to 3 and m is 1 

. • i. - 

58. A compound according to any of the preceding claims wherein the substftuents Z and Y 
are arranged in a trans-configuration. 

59. A compound according to any of the preceding claims wherein the substftuents Z and Y 
are arranged in a ds-configuration. 

r> . . ■ .. - 

60. The compound according to claim 1 , 2 or 3 which is: 

* , 

(£)-(S)-Ethyl ^4n(3^Jphenyl-4-^ • 

. i * " ; f - ■ ' ' : 1 1 

(EHS)-3-[4-(3-Blphentf add, 

■ 

' (EHS)-344^(4 , ^romo^iphenyl^yI add ethyl 

ester, 

(£HS>^4-l3-(4 , -Bromo-tt^ add, 
' (EH^2-Ethoxy-3^4-{3-(4-phena es- 
ter/ 

.... . * ■ . 

(^S)-2-Ethoxy^4-p^4-phenc»cyi^ add, 

(£HS)-2^thoxy-3-(4-{344-(4HTO^ 

add ethyl ester, 

(EMS>2^thoxy^4^3^4-(4HTO^ 
add, 

(£MS)-2-Eftaxy-3^4-[3-@^ add ethyl ester, 

(EHS)-2-Ethoxy-3-{4-{3-@^^ add, 
(EHS^3^4-p^3,4-Dimethox^^ add ethyl 

ester, 

(EMS)-3^4-[3-(3,4~Dimetho^ 
(EMSJ-S-^S^.S-Bls-trffl 
ethyl ester, 

(EHSJ-S-^P^.S-Bis-tri^ 
add, 
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(EH^H4^3^iphenyl^y1^lytaxy^^ ethy! ester, 
(£HS)^4^3-BiphenyM^lytox^ acid, 

(£M^2«hoxy^[4H(3-naphthal^^ acid ethyl ester, 
(£H^2^thc^y^4^3krw^^ 

(£HS)-2-€thoxy^4K^pyridlrv2-yrtirt-2-^^ add ethyl ester, 

(EMS>2^thaxy^[4^S^)yr1dj^ acid, 
(^S>^443^,5-Bis^er^oxyi)henyl)^ add 
ethyl ester, 

(EMSW4^3,5^ls4>enzylc»(y^^ 

(£M^2^thoxy-344K3^phtta^^ add ethyl ester, 

(£H^2-Eteoxy-344^3wnaphthaten-2-^ ) 

(^S^2-Ethoxy^443^3i)henoxy-phentf add ethyl ester, 

(EMS^2^thoxy^4H^3ijhenoxy^^ acH, 
... (S}^4^2-Benzofuran^yt^llytoxy)^hen^ acid ethyl ester, 

(S^4^2-Benzofuraii*ylsB^ add; 

# 

or a pharmaceutical acceptable safttherect 

61. The compound according to claim 4 which br. m 

(£HS)^thyl3^4^34>lphenyM^ut-2^nyk3xy^ 
(£HSW4-(3^fohenyM^^ 

(EHS W4^4'-Bron»*lphenyM-yl>*ut-2^nyb add ethyl 

ester, .' ) 

■ * 

(^SJ^-p-^^mo-bipheny^ add 

(^S)-2^thoxy^4^4-phenoxy^he^ 
ter. 

^S>2^thoxy^4^4i>henoxy^ add, 

(EMS>2^thaxy^4^4^4-metho^ 
add ethyl ester, 

(EHS>2^ftoxy^4^4^4-nret^^ 
add, 

(EH^2-Ethoxy^4^9H^uoren-2-y^^ add ethyl ester, 

(£MSV2^tooxy^443^9H-fluore^ add, 
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(EKS)^4H^3,4-Dirnethoxy^ acid ethyl 

ester, 

(g)^S)^4.[3-(3 l 4.Dlmelhox^phen^ 

(£HS>^4^3>Bls4rifluoromet^^ acid 

5 ethyl ester, - ^ ; 

(£)-(S)^4H3^3 f 5-Bls-trifluoromethy^ 

add, - 

(^S)^4-(3^iphenyl^yl^llyloxy^ add ethyl ester, 

(£)^S)^4^3^iphenj44^ add, 
10 (EHS>2^thaxy^4^3^phthate^ add ethyl ester, 

(£H^2^tho>y^4^3-niaphft add, 
(£H^2^thaxy^^3^)^^ add ethyl ester, 

(EH$)-2-Ethoxy^4^3-F^ 

(^S>3^4^(3,5^Bls-bei^ add 

15 ethyl ester, 

(£HS>^4^3,5^is-benzyl^ 

(EMS)-2^ thoxy^4-(3-naphthate^ add ethyl ester, 

9 

(EMS>2-Ethoxy-3-I4-(^ add, 
(E)^S).2^thoxy^4-^^heno)cy-phenyl)^ add ethyl ester, 

20 (£H^2-Ethc«y^4-[3^3i3heno add, 
* (S)^4^24ienzofurarv^yl^lyl^ add ethyl ester, 

(S)^[4H2-Benzofurar>^yl^H add; 

or a pharmaceutical^ acceptable salt thereof. 

25 

62. The compound according to claim 1 , 2 or 3 which is: 

« 

(£HS>-3^443-(4-Benzylo^^ add.ethyl ester, 

(£MS)-^4^(4-Benzyla^ 
30 (EHS)-3-[4-(3-Benzo[1 ,3]dioxol-5-yl^llyloxy)^henyQ-2^thoxy-i)roplonic add ethyl ester, 

(EXS)-3-[4-{3-BenzoI1 ,3]dioxol-5-ytellyloxy^ add, 

i" • 

(£)-(S)-344-[3^4-Allyl^ add ethyl ester, 

(EHS)-344^3^4-A!lyloxy-phentf acid, 
(EMS)^4-(34tenzafuran-7-yl-aIlyIoxy^ acid ethyl ester, 
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(£HSHW3-BenzDftiran-7^ ac!d> 
(S>*fK3^er«<1 .^JdfcwoW^lyloo^ add ethyl ester, 

(£H^2-€ftc«y^44H8H.fkiofeiK add ethyl ester. 

6 (^S>«thaxy^f^9r«hJ^ 

<S)-2«hffl^4^i*»lln-^^ add ethyl ester, . 

(S>2-ElhcD(y^4K3^ylrw^ 

(£HSW4^5^)enzytaxy^ add ethyl es 

ter, 

10 (^SW4^.S.Bb^>efBy^^ 

(£H5W^3^0sneihoxy^heiiy^^ 

(^S)-34^3,Wlmetn^^ . 

(£HS^2^thoxy^4K3i)henanlhrB^ add ethyl ester, 

(^S)-2^lhc*y^4^2«netho^apn^ ^ 
15 ester. 

(£HS>-2«ehaQ^4H3^-in^^ 

t£MS>€thyl 3-ft^4-Biomopnen^ ' . 

(£HS)^443^«romopheny1>^^^ 
(£HS)-ehy1 M4^4'-Oilon>*ip^^ 
20 (£V(S)^4^4^(ort>*lphenyM-^^ ^ .'. 

(£MS>Shyt 2^thoxy^443Kff^^ 
propionate, 

(^^2^trwxy^4^54sopropyl-^^ 
propionic add, 

25 (EMSHEtnyl 2-Bhc*y^4^5*<htoro*-^^ 
propionate, 

(£H5W4^3K5^loro-2 , HnetrKixy^r^ 
propionic add, 

(£H5)-Ethyl H^2\3^D!chlort>*|pn^ 
30 propionate, 

(EHS)^r><2\34Dlchloro^ add( 

(£>(S>€lhy13H4^,ff4)lmetrioxy^pn^ 
propionate, 
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(E)-(S)-3^4^3K2\64Dimethox^^ 
add, 

(£HS)-Ethyl 3^4H^4^ronrophenyf^ 
(EHS)^4-l^4-Bromophenyl)-2-*^^ 
(2)-{S)-Ethyl 3^4-{3^4-Bronrophenyl^ 

(ZHS)^4-{3^4-Broniophenyl)-2-rnethy^ add, 
(£HS)-Ethyl 2-Ethaxy-3-[4K^1 ,1';3\11tBrphenyW"-yH^ 
(£HS)-2-Ethoxy^{4-(3-[1 ,1W HterphenyW'^ acid, 
(£HS)-Ethyl 2-Ethoxy^4^3^nethyl*iph^ 

(£H^-2-Ethaxy^443^34nethy^ add, 

(£HS)^4-{3^3 , -Acelyl^henyl^yf)- 

(EHS)-2^thaxy^4^3-(5Msopi^^ 

add ethyf ester, 

<EHS)-2^toxy^4-[3^54so^^ 
add, 

(£HS)-3-tH3^3»54MstyryH3h add ethyl ester, 

(EHSJ^^^.S^styryl-pheny^ 

. ■ 

or a pharmaceutical!/ acceptable salt thereof. 
63. The compound according to claim 4 which is: 

(EMS)^4^3^4^enzytoxy^hen add ethyl ester, 

(EH^^4^3K4^nzytaxyi)henyl)^IIylc^^ add, 

(£HS)-3-{4-{3-Ben2ot1 ,3]dioxc^5-yl^llyloxy> add ethyl ester, 

(£>(S)-3-I4-(3-Benzot1 ,^dioxo!^yl^nytoxy>phenyl^^ add, 

(£MS)^4^4-AMaxyi3hen^ add ethyl ester, 

(£HS)^4-[3^4-Allyla)W^ add, 

{£HS)^f4^3-Benzofurarh7-^^ add ethyl ester, 

(EMS)-3-[4^3-Benzofurai>7-y^ add, 

(S>3-[4-(3-BenzQ[1 ,3]dloxol^ytellyloxy)^ add ethyl ester, 
(S)-3-[4-(3-BenzD[1 ,3]dioxol^yl^llyloxy)^enyl^2-ethoxy-propionic acid, 

(£MS)-2-Ethaxy-3^4-[3^9H^ acid ethyl ester, 
(EHS)-2-Ethoxy-3H4-[3K9^ 
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(S>2^tnoxy^4^uirK^^ 

(S>2^thoxy^4^3*iuinc*n-2-yl^^ add. 
(^(SW4^3,5-Bb*enzyto^ add ethyl es- 

(£MSV34H3^3,5^is-*enzyloxy^^ add, 
(£HSW4W3,54)inraitha>^^ add ethyl ester, 

(£H^344-{3K3,5-Dimetho>c^ 

(EM^2^thcocy^[4^3iJhenanthren-^ add ethyl ester, 

(£MS>2^!hoxy^4^2^thax^ aC | d etny| 

ester. . • . , 

(EMS)-2^lhoxy^4^2^tnoxy^a^^ 

(EH^}«hyl 3K4^4-Bromopher^^ , 
(EHS)-3-{4^4-BromophenylH)ut-2-^^ add, 

(^(SW4W4^Chlorchbiphentf^ 

(£HS)-Ethyl 2^thojy^4^54sopropyl : 2Mnetli^^ 
propionate, 

(£HS^2^thoxy^4^5 , 4sopropyl-2 , HTiethoxy^lpte 

propionic add, ',. 

(£HS)-Ethyl 2-Ethoxy^443K5'KMoro-ZHnett^ 
propionate, 

(EMSJ^^S^hloro-ZHixrth^ , 
propionic acid, 

(EMS)^thyl 3^4^2,y^ichlcro4)lpte ) 
propionate, 

(EMSW443K2\3^Diditoro*lp^ 

(EHSyEihyl 3^4^2\6'^metho^iphenyt^y1)^-2^n 
propionate, 

(£HS>3^4^2\6 , 43irT»thoxy^heny^ 
add, 

(EMS)-Ethyl 3^443^4-Bromopheny^^ 
(EMS)^4^(4-Bromopr»nyl)-2wT^^ 
(2>(S)-Etnyl H4^4-Bn3mophenyl)-2HT)ethy^ 

(2>(S)-3-f r .H4-Brr>mophenyl>2^ethyMHit^^^ add, 
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(£HS>Ethyl 2-Ethoxy-3-{4-(3-[1 ,1 ';3\1 7erphenyi-4 M -yrt^^ 

(EHS>2^oxy-3-[4-(3^ 

(£)-(S)-Ethyl 2-Ethoxy^4-[3^3 , HTi^ 

(E)-{Sy2rE thaxy-344-{3-{3 , -*nethy^ add, 

(£KSJ^4^3-Acetyl-WphenyJ^H^ 

(£K^2-€thoxy-344:{3^5M^ 

acid ethyl ester, 

(£H^2-Ethoxy^4^(5Msopropyf-Z^ 
add, 

(£MS)^4H^(3,5^istyry^ add ethyl ester, 

. (EHSW4^(3,5-Dlstyry^^ add; 

or a pharmaceuticalJy acceptable salt thereof. 

64. The compound according to daim 1 , 2, 3 or 4 which is: 

« 

(EHS)^443^3,5-Dlisoprop^ add ethyl es- 

ter. 

(EHS>^413-(3,5-Dfeo^^ . 

■ 

(S)^4^3^3-Bromo-5*^ add ethyl ester, 

(S)-3^4-[3^3-Bromo-5^ty^^ add, 
(EHS^2-Ethoxy^[4^3^hen^^ 
(EHS)-2-Ethoxy-344-(3-phenyl-aDy^ 

(EM^3^4-[3-(Z,3^ichlo^ add ethyl 

ester, 

(EHS)-344-[3-(2\3MDicN^ 
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(EHSW4^3,5-Bisi 3 henytethynyH)henyl)^oxyJ^ acld ethyl 



(EK^3H443K3.5-Bisi>he^ 

5 

(EHSW4^3.5^enelhyf i )her^)^l|yta^ ^ 6fty| ^ 

(EMS)^443K3,5^lphenethy^^ add> 

3^4W3,5^s^opentytocy^hen^ acid ethyl ester, 

* 

(EMSW4K3K3,5-Bls<ycta^^ add> 

(EHS)-3K4^3.5^M2^^4rifluort«thoxyH)hen^ . 
add ethyl ester, 

acid, 

<EHS)«hyl 2^ttoxy^^ .... 
(£HS>Ethyl 2^thoxy^4^2^thy^^ 

(E>(S)-2^thaxy^4^2*wnethyH)lphen^ acjd> 

(£>(S)-Ethyl 3H4^Z,5M3imetnoxy-biph^ 
propionate, 

acid, 

(EHS)-Elhyl 3K4^(4-BroirKjpher^^^^ 
(£MSW4^4-Bromopheny^2^ 
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(Z)-{S)-Ethyl 3^4-[3^4^romophenyl)-2^thyl^ut-2^nylQxy]-ph 

(ZHS)^443^4-Brorropher^ 
(£H5)-Ethyl 3^4-[3^4-fe/£But>4^heny^ 

(EHS)^yl3^4-{3^3\5 , ^is-trffluorometh^ 
propionate, 

(£>(S)-3^4^3^3\5 , -Bis-trifluoromethyf-bipte 
propionic acid, 

(EHS)-Ethyl 2^thaxy^4-[3^44sopropyt^phenyf^^ , 

(£H^2-Ethoxy^443^4^propyWiphenyM- acid, 

(£)-(S)-Ethyl S^S^y-Acetyl^iphenyl^yl^^ . 

(E)-(Sy 3^443^3,5^imethoxy^henylH>^ acid ethyl 

ester, 

* 

(EMS)^4H^4 , -Acetyl-b^ acid, 

i 

(EMS>EthyI 2-Ethoxy-3-[4-(3-[1 ,1 ';3\ 1 ^rphenyW'-yl^ltyloxyJ-phenyO-iJropionate, 

(EMS>2-Ethoxy-3-[4-(3-{1 , 1 ',3\ 1 1terphenyl-S'-yl^liyloxyy-phenyg-propionic acid, 

(E,E>-(S)-Ethyl 3K4^3^2-Ethoxy-2^tho^ 
biphenyl-S-ylJ-buW-enoate, 
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(£^S)- 3^4H3-[4^2-<iart>Qxy-2^^ 
but-2-enoic acid, 

(£HS)-Ethyl 2^thoxy^4^3 , wnetr»xy^^ 

5 

(^(S)-2^thQxy^4^3^rnethQ^ acid, 

(EHS,&Fy&ty 2^thoxy^4-{3^1^roxy.et^ 
propionate, 

« 

10 

(£HS,S^2-Etr«xy^4^3H1^rox^^ ) 
propionic add, 

(£KS)-ethyl 3-(4-{3-{3 ,54DIbromopheriyfH>ut-2H3^ 

15 

(^SW4^3,5-Dforomophen^^ acid, 
(£HS>€thyl 3^4^3,5-Dtoromophentf^^ ... 
20 (£HSW4^3.543Ibromopru^ 

» 

(£HS)-Ethyl 3-(4-{3-(4,4--Di-fert-bulym ,r^.1^n^yl^)^||yloxy]^hervl}-2-ethox^ 
propionate, 

) 

25 (EH5)-3-{4^3-(4.4--Di-ferf-butyl-{1 .1 1 ^rphenyl-5*-y(>^llytoxy]-phenyl}.2-ethoxy- 
propionic add, 

(E)-(S)-Ethyl 3^443-(3\5MDIbromc^iphe^^ 
propionate, 

30 

(^SW*H3K3\5M)ft>roriK>*lphe^ add, 

(£HS)-Ethyl 3^4-r3^3\5'4Mchloro4>ipr»ny^ 
propionate, 
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(g)^S)^4^3\5^chloro*iphenyl^ 
(£HS)-Ethyf S^S^S^ichtoro-ttpte 

(fHSW-H^^ff^ichlao^heny^ acid, 
(EHSHEthyt 3^4^3^3\5'Kii^^but^blphenyW-^ 

(EHS)^4^3\5^Di-teftt>^^ acid, 

(£HS)-Ethyl 3^4H3^3\5M5MertJa^^ 
propionate, 

acW, 1 
(£HSW?)-Ethyl 3W3-Biphenyl^yl*^^^ . . 

(EHS^?>-Ethyl 3-[4^3-B.phenyM-yl-b^^ 
(£)-(fiW)^[4^3-Biphenyt-4^ 
(£HS/R>-Ethyl 3-[4^3-Biphenyl^yrtut-2-e^ 
(£HS^^[4^3-Biphenyl^yl-but-2^nyloxy^ 
(£HS/R>^thyl 3W3-BiphOT^ 

(£>(S«)^[4^3-Bipheny)^yJ-but-2^nytoxy^ acid, 
(EH^RVEthy' 3-[4^3-BiphenyM-yl*ut-^^ 
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(£HS^>-Propyl 3W3-Btor«ny|.4-yl^2^^^ 
(£HSfl^4^3«phenyl^yM)ut-2-enyk^ 

(EHS)-3W3^,5^ethc»c^^ add sthyt eg(ef . 

(^SW4^3,5-Diethoxyoxyite^ 

(EMSW413K3,5-BIH'fflu^^ 

ester, 

(EH5>344^(3,5-Bis-triflix3romethy»-phenyf)^I(yk)xy add> 
(^(ft,S>3^3^phenyl^yMlyfoxy^ acid ethyl ester, 

(EMRSW^Blphefiyl^y^^ acidf 

(EHSy ^H4^thoxy-2*th»ora^ 
benzoic add methyl ester, 

(EHS)- ^3^4K2^rboxy-2^th^ 

or a pharmaceutical^ acceptable salt thereof. 

65. The compound according to claim 1, 2, 3 or 4 which Is: 

(EK^thyl 2-EtrtQxy^4^3-^ 

(£MS)-2-Ethoxy^4^(4'-fluoro^ add 
(£HS>-Ethyi 2-Ethoxv^443K4-lodophen^^ 

or a pharmaceutical^ acceptable salt thereof. 

66. A pharmaceutical composition comprising, as an active ingredient, a compound 
according to any one of the preceding compound claims or a pharmaceutical^ acceptable 
salt thereof together with a pharmaceutlcalty acceptable carrier or diluent 
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67. A composition according to daim 66 in unit dosage form, comprising from about 0.05 to 
about 100 mg, preferably from about 0.1 to about 50 mg of the compound according to any 
one of the preceding compound claims or a pharmaceutical acceptable salt thereof. 

68. A pharmaceutical composition useful in the treatment and/or prevention of conditions 
mediated by nuclear receptors, in particular the Peroxisome Prt^erator-Actrvsted Receptors 
(PPAR), the composition comprising, as an active ingredient, a compound according to. any 
one of the preceding compound claims or a pharmaceutically acceptable salt thereof 
together with a pharmaceutically acceptable carrier or diluent 

69. A pharmaceutical composition useful in the treatment and/or prevention of diabetes 
and/or obesity, the composition comprising, as an active ingredient, a compound according 
to any one of the preceding compound claims or a pharmaceutical^ acceptable salt thereof 

together with a pharmaceutically acceptable carrier or diluent 

• ■ . ■ ■* 

70. A pharmaceutical composition according to any one of the claims 66-69 for oral, nasal, 
* transdermal, pulmonal, or parenteral administration. 

71 . A method for the treatment of ailments, the method comprising administering to a subject 
in need thereof an effective amount of a compound according to any one of the preceding ■ 
compound claims or a pharmaceutically acceptable salt thereof, or of a composition according 
to any one of the preceding claims 66-70. 

72. A method for the treatment and/or prevention of conditions mediated by nuclear 
receptors, in particular the Peroxisome Proliferator-Activated Receptors (PPAR), the method 
comprising administering to a subject in need thereof an effective amount of a compound 
according to any one of the preceding compound claims or a pharmaceutically acceptable 
salt thereof, or of a composition according to any one of the preceding claims 66-70. . 

73. A method for the treatment and/or prevention of diabetes and/or obesity, the method 
comprising administering to a subject in need thereof an effective amount of a compound 
according to any one of the preceding compound claims or a pharmaceutically acceptable 
salt thereof, or of a composition according to any one of the preceding claims 66-70. 
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74. The method according to claims 71, 72 or 73, wherein the effective amount of the 
compound according to any one of the preceding compound claims or a pharmaceuficaOy 
acceptable salt or ester thereof is fri the range of from about 0.05 to about 100 mg per day, 
preferably from about 0.1 to about 50 mg per day. 

75. Use of a compound according to any one of the preceding compound claims or a phar- 
maceuticaily acceptable salt thereof for the preparation of a medicament 

76. Use of a compound according to any one of the preceding compound claims or a 
pharmaceutical^ acceptable salt thereof for the preparation of a medicament useful in the 
treatment and/or prevention of conditions mediated by nuclear receptors, in particular the 
Peroxisome Proliferator-Activated Receptors (PPAR). 

77. Use of a compound according to any one of the preceding compound claims or; a. 
pharmaceutical^ acceptable salt thereof for the preparation of a medicament for treatment 
and/or prevention of diabetes and/or obesity. 

78. A pharmaceutical composition suitable for treating type I diabetes, type II diabetes, Im- 
paired glucose tolerance, insulin resistance or obesity comprising a compound according to 
any of the claims 1 to 65 or a phamiacajticaily acceptable salt thereof, or a pharmaceutical^ 
acceptable solvate thereof, or any tautomeric forms, stereoisomers, mixture of stereoisomers 
including a racemic mixture, or polymorphs together with one or more pharmaceutical^ ac- 
ceptable carriers or diluents and an ACE (angiotensin converting enzyme) inhibitor. 

79. The use of a compound according to any one of the claims 1 to 65 or a pharmaceutical^ 
acceptable salt thereof, or a pharmaceutical^ acceptable solvate thereof, or any tautomeric 
forms, stereoisomers, mixture of stereoisomers including a racemic mixture, or polymorphs 
together with one or more pharmaceutical^ acceptable carriers or diluents and an ACE 
(angiotensin converting enzyme) inhibitor for the preparation of a medicament suitable for the 
treatment of type I diabetes, type II diabetes, impaired glucose tolerance, insulin resistance 
or obesity. 

80. A method of treating type I diabetes, type II diabetes, impaired glucose tolerance, insulin 
resistance or obesity comprising administering to a subject in need thereof an effective 
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amount of a compound according to any of the claims 1 to 65 or a pharmaceuta'cally 
acceptable salt thereof, or a pharmaceutical^ acceptable solvate, thereof, or any tautomeric 
forms, stereoisomers, mixture of stereoisomers including a racemic mixture, or polymorphs 
together with one or more pharmaceutical^ acceptable carriers or diluents and an ACE 
(angiotensin converting enzyme) inhibitor to said subject 

81. A pharmaceutical composition suitable for treating type I diabetes, type II diabetes, im- 
paired glucose tolerance, insulin resistance or obesity comprising a compound according to 
any of the claims 1 to 65 or a pharmaceutical^ acceptable salt thereof, ot a pharmaceutical^ 
acceptable solvate thereof, or any tautomeric forms, stereoisomers, mixture of stereoisomers 
including a racemic mixture, or polymorphs together with one or more pharmaceutical^ ac- 
ceptable carriers or diluents and an agent stimulating insulin release from 0 cefls such .as a 
meglitinide, like repaglinide or senaglinide* 

82. The use of a compound according to any one of the claims 1 to 65 or a pharmaceutical^ 
acceptable salt thereof, or a pharmaceutical^ acceptable solvate thereof, or any tautomeric 
forms, stereoisomers, mixture of stereoisomers including a racemic mixture, or polymorphs . 
together with one or more pharmaceutical^ acceptable carriers or diluents and an agent 
stimulating Insulin release from p cells sue* as a megDtlnlde, like repaglinide or senaglinide, 
for the preparation of a medicament suitable for the treatment of type. I diabetes, type II 
diabetes, impaired glucose tolerance, insulin resistance or obesity. 

83. A method of treating type I diabetes, type II diabetes, Impaired glucose tolerance, insuBn 
resistance or obesity comprising administering to a subject in need thereof an affective 
amount of a compound according to any of the claims 1 to 65 and an agent stimulating 
Insulin release from 0 cells such as a meglitinide, like repagflnfde or senaglinide, to said 
subject 

84. A pharmaceutical composition suitable for treating type I diabetes, type II diabetes, im- 
paired glucose tolerance, insulin resistance or obesity comprising a compound according to 
any of the claims 1 to 65 or a pharmaceutically acceptable salt thereof, or a pharmaceutical^ 
acceptable solvate thereof, or any tautomeric forms, stereoisomers, mixture of stereoisomers 
including a racemic mixture, or polymorphs together with one or more pharmaceutically ac- 
ceptable earners or diluents and a biguanide like metformin. 
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85. The use of a compound according to any one of the claims 1 to 65 or a pharmaceutical^ 
acceptable satt^ thereof , or a pharmaceutical acceptable solvate thereof, or any tautomeric 
forms, stereoisomers, mixture of stereoisomers including a racemlc mixture, or polymorphs 
together with one or more pharmaceutical^ acceptable carriers or diluents and a Wguanide, 
like metformin, for the preparation of a medicament suitable for the treatment of type I 
diabetes, type II diabetes, impaired glucose tolerance, insulin resistance or obesity. 

■ « 

• *> 

86. A method, of treating type I diabetes, type II diabetes, Impaired glucose tolerance, insulin 
resistance or obesity comprising administering to a subject in need thereof an effective 
amount of a compound according to any of the claims 1 to 65 or a pharmaceutical^ 
acceptable salt thereof, or a pharmaceutical^ acceptable solvate thereof, or anyJautomerta 
forms, stereoisomers, mixture of stereoisomers including a racemlc mixture, or polymorphs 
together with one or more pharmaceutical^ acceptable earners or diluents and a.biguanide, 
like metformin, to said subject 

87. A pharmaceutical composition suitable for treating type I diabetes, type II diabetes, im- 
paired glucose tolerance, insulin resistance or obesity comprising a compound according to 
any of the claims 1 to 65 or a pharmaceutically.acceptabie salt thereof, or a pharmaceutical^ 
acceptable solvate thereof, or any tautomeric forms, stereoisomers, mixture of stpreoisomers 
including a racemlc mixture, or polymorphs together with one or more pharmaceutical^ ac- 
ceptable carriers or diluents and a HMG. CoA inhibitor. 

88. The use of a compound according to any one of the claims 1 to 65 or a pharmaceutical^ 
acceptable salt thereof, or a pharmaceutical^ acceptable solvate thereof, or any tautomeric 
forms, stereoisomers, mixture of stereoisomers including a raceme mixture, or polymorphs 
together with one or more pharmaceutical^ acceptable carriers or diluents and a HMG CoA 
inhibitor for the preparation of a medicament suitable for the treatment of type I diabetes, 
type II diabetes, impaired glucose tolerance, insulin resistance or obesity. 

89. A method of treating type I diabetes, type JJ diabetes, impaired glucose tolerance, insulin 
resistance or obesity comprising administering to a subject in need thereof an effective 
p-^unt of a comDOund according to any of the claims 1 to 65 or a pharmaceutical^ 

-eptable sa areof, or a pharmaceutical!/ acceptable solvate thereof, or any tautomeric 
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forms, stereoisomers, mixture of stereoisomers including a racemic mixture, or polymorphs 
together with one or more pharmaceutical^ acceptable carriers or diluents and a HMG CoA 
inhibitor to said subject 
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Claims 71-74, 80, 83, 86, 89 relate to methods of treatment of the 
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